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FOREWORD

This document is a descrition of the research effort of the fifth year
(Fiscal Year 1987) of the ArM s current, large-scale manpower and personnel
effort for improving the selection, classification, and utilization of Army
enlisted personnel. The thrust for the project came from the practical, pro-
fessional, and legal need to validate the Armed Services Vocational Aptitude
Battery (ASVAB--the current U.S. military selection/classification test bat-
tery) and other selection variables as predictors of training and performance.

The portion of the effort described herein is devoted to the development
and validation of Army Selection and Classification measures, referred to as
"Project A." Project A is being conducted under contract to the Selection and
Classification Technical Area (SCTA) of the Manpower and Personnel Research
Labora'ory (KPRL) at the U.S. Amy Research Institute for the Behavioral and
Social Sciences. This research supports the MPRL and SCTA mission to improve
the Army's capability to select and classify its applicants for enlistment or
reenlistment by ensuring that fair and valid measures are developed for evalu-
ating applicant potential based on expected Job performance and usefulness to
the Army.

Project A was authorized through a letter, Deputy Chief of Staff for
Operations, "Ariny Research Project to Validate the Predictive Value of the
Armed Services Vocational Aptitude Battery," effective 19 November 1980; and a
i,....ranmi,, Asslstait Seretary o; Defense, Manpower Reserve Affairs & Log's-
tics (MRA&L), "Enlistment Standards," effective 11 September 1980.

In order to ensure that Project A research achieves its full scientific
potential and will be useful to the Army, a governance advisory group comprised
of Army general officers, interservice scientists, and experts in personnel
measurement, selection, and classification was established. Members of the
expert component provide guidance on technical aspects of the research, while
general officer and interservice components oversee the entire research effort,
provide military judgment, provide periodic reviews of the project's progress,
results, and plans, and coordinate within their commands. Members of General
Officers' Advisory Grno,n dur!ng the period covered by this repurt inciuded OG
W. G. O'Leksy (DMPM) (Chair), MG J. B. Allen, Jr. (DCSOPS), MG T.J.P. Jones
(FORSCOM, DCSPER), MG G. Mallory (TRADOC, DCS-T), and BG P. M. Mallory (USAREUR,
ADCSOPS). This group was briefed in May 1987 on the results of the concurrent
validation, the preliminary results of the second-tour Job analysis, and the
plans for the longitudinal validation deta collection. Members of Project A's
Scientific Advisory Group guide the technical quality of the research. During
the period covered by this report, they included Drs. Philip Bobko, Thomas Cook,
Milton Hakel (Chair), Lloyd Humphreys, Lawrence Johnson, Robert Linn, Mary
Tenopyr, and Jay Uhlaner. This group was briefed in March 1987 on the status
of the second-tour job analysis, the final resolution of utility measurement
issues, and the reanalysis of the aptitude area composites. They were briefed
in September 1987 on the results of the utility and construct weighting research
and the plans for second-tour criterion measurement.
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A comprehensive set of new selection/classification tests and job per-
formance/training criteria has been developed and field tested, and the
revised tests have been administered in a large-scale concurrent validation
data collection effort. The present report on FY87 work includes a reanalysis
of ASVAB aptitude area composites using Project A criterion measures, a complete
account of the work done to estimate performance component weights for the
Batch A and Batch Z military occupational specialties (MOS) tested during the
concurrent validation, an estimate of MOS-by-performance-level utility values,
description of the job analysis procedures developed for second-tour job
incumbents in the Batch A MOS, and the procedures being used to administer the
Experimental Predictor Battery to the longitudinal validation sample. Results
will be used to link enlistment standards to required job performance standards
and to more accurately assign soldiers to Army jobs.

EEDGAR M. JO NSONL
Technical Director,
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PREFACE

At the end of the 1987 fiscal year the U.S. Army project for Improving the
Selection, Classification, and Utilization of Army Enlisted Personnel (Project
A) was still on schedule and hMd continued to meet all its major milestones.
The level of commitment to P totally successful project remains extremely high.
This state of affairs is especially gratifying given that FY87 was the fifth
year of an intense effort that has continually placed very high demands on the
staffs of the contractor consortium and the U.S. Army Research Institute for the
Behavioral and Social Sciences (AR!). The princilal scientist again wishes to
thank all the people who work on Project A for high marks on both the "can do"
and "will do" componentb of performance. We wish also to express our continued
appreciation to the Army and to ARI for their continued support and for their
collegial associations, which we hope have been mutually beneficial.

Fiscal year 1987 was something of a transition year between the completion
and basic analysis of the results of the 1985 Concurrent Validation (CV) and
the Longitudinal Validation (LV) followup. The basic CV validity analyses,
performence utility scaling, and performance components (criterion composite)
weighting efforts were completed. The administration of the Experimental
Battery vo the new 1986/1987 accessions in thne LV sample was also virtually
completed, but some individuals still had to complete Advanced Individual
Training, at which time the training performance measures were administered.

*.... , v* ...... ... .......... o ,, s•,,=~ D g. , i. collection ul uaora frnm

criterion measures. This part of the effort included the design of job
performance measures for the noncommissioned officers in their second tour who
were part of the Project A 1983/1984 cohort.

The Annual Report for Fiscal Year 1987 summarizes the work done on the
major components of this transition phase. In Chapter 2 the Project A analysis
group reports on their efforts to use the Concurrent Validation sample results
to design optimal ASVAB Aptitude Area composites. Chapter 3 describes the
method and results of our effort to capture the MOS-spcific importance weights
for the individual components of total performance. Chapter 4 reports the
results of the Project A procedure for generating utility values for different
levels of performance within each entry-level MOS. The second-tour NCOs will
be included in the LV followup sample and Chapter 5 reports the method and
results of the Job analyses of second-tour positions, in preparation for the
development of NCO criterion performance measures. Finally, the procedure for
administering the Experimental Battery of selection/classification tests to new
accessions as part of the Longitudinal Validation is outlined in Chapter 6.

This annual report w6s generated by asking the individual project members
responsible for a particular effort to summarize their work during 1987. These
drafts were then edited to a common format and combined with earlier material
if that was necessary to complete the story. For example, the work on composite
weighting and utility scaling began before FY87 and the entire account is
supmarized here. We felt it was better, if possible, to give an inclusive
description of a major project activity rather than report only what actually
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transpired during 1987. Authorship of the draft veri 4 on for each chapter is
given in a footnote on the chapter title page. The editor wishes to thank the
contributoprs for their valuable materials and to apologize for any injustices
that may have been done during the final editing.

In sum. FY87 laid the foundation for the vitally important longitudinal
followup and the future analytic work that will be necessary to build an optimal
system for selection/classification decision making. The future of Project A
promises to be even more intense than its past.

John P. Campbell
Editor
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION OF ARMY ENLISTED

PERSONNEL: ANNUAL REPORT, 1987 FISCAL YEAR

EXECUTIVE SUMMARY

Requi rement;

Project A is a comprehensive U.S. Army program to develop an improved
system to select and classify enlisted personnel. The system encompasses
675,000 persons and several hundred military occupational specialties (MOS).
The objectives are to (a) validate existing selection measures against both
existing and project-developed criteria and develop new measures, and (b)
validate early criteria (e.g., performance in training) as predictors of later
criteria (e.g., job performance) to improve assignment and promotion decisions.

Procedure:

With the Deputy Chief of Staff for Personnel (DCSPER) as sponsor, work on
the long-term project was begun in 1982. In the first stage, relationships
between the scores applicants made on the Armed Services Vocational Aptitude
Battery (ASVAB) and their later performance in training and first-tour skill
tests were expiored using tfle data for FY81/82 Army accessions.

The second stage was executed with FY83.i84 accessions in 19 MOS, selected
as representative of the Army's 250+ entry-level MOS and accounting for 45
percent of Army accessions. A preliminary battery of predictor measures
(perceptual, spatial, temperament, Interest, and biodata) was tested with
several thousand soldiers as they entered four MOS; revised versions were
field tested with nine MOS. The resulting predictor battery and a comprehensive
set of job knowledge tests, hands-on Job tests, and performance ratings were
administered in 1985 to 9,500 soldiers in 19 MOS in the "Concurrent Validation."
The results were used to analyze the components of first-tour performance on
the -ob (GenerAl Sod-er7ng S-il.., .. S-Specllfc Skills, Leadersnip/Effort,
Personal Discipline. Military Bearing/Physical Fitness), and to compare the
validities of the current ASVAB composites and the added predictor measures for
predicting Job performance.

In the third stage, known as the "Longitudinal Validation," the revised
predictor measures were used to test more than 49,000 recruits at the time they
entered 21 MOS in FY86/87. Soldiers from this sample are being tested on their
performance during training and during their first tour on the job. Soldiers
from the 83/84 and 86/87 sample will also be tested on their second-tour
performance.
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Findings:

The effectiveness of current ASVAB Aptitude Area composites for predicting
successful Amny performance was analyzed on the basis of Concurrent Validation
test data, and modifications in composites and in the assigAent of MOS to
Aptitude Areas were proposed.

Methods were developed and are available for weighting the various compo-
nents of the criterion tests to provide composite scores of Job performance
that could be used for classification/selection purposes.

Methods were developed and are available for estimating the utility of
various combinations of MOS and performance level as a selection tool. Utility
values at five performance levels were calculated for 273 entry-level MOS.

The predictor and criterion tests developed during the earlier stages are
now being used to measure the performance of a large sample of soldiers during
their first tour.

Utilization of Findings:

The Project A tests for predicting and measuring training and Job per-
formance are being used in both current and long-range research programs that
are expected to make the Army more effective in matching the requirements for
first-tour enlisted manpower with the personnel resources that are available
tn tha AVmv
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION

OF ARMY ENLISTED PERSONNEL: ANNUAL REPORT, 1987 FISCAL YEAR

OVERVIEW OF PROJECT A

Project A is a comprehensive long-range research and development program
the U.S. Army has undertaken to develop an improved system for selecting and
classifying enlisted personnel. The Army's goal is to increase its effectiveness
In matching first-tour enlisted manpower requirements with available personnel
resources through use of new and improved selection/classification tests that
will validly predict carefully developed measures of Job performance. The proj-
ect addresses the Army's 675,000-person enlisted personnel system encompassing
several hundred military occupations.

The program began in 1980, when the U.S. Army Research Institute for the
Behavioral and Social Sciences (ARI) started planning the extensive research
needed to develop the desired system. In 1982 ARI selected a consortium, led
by Human Resources Research Organization (HumRRO) and including American In-
stitutes for Research (AIR) and Personnel Decisions Research Institute (PDRI),
to undertake the 9-year project. It i. utilizing the services of 40 to 50 ARI
and consortium researchers working collegially in a variety of professional
specialties. The Project A objectives are to

* Validate existing selection measures against both existing and
project-developed criteria (including both Army-wide job performance
measures based on rating scales and direct hands-on measures of MOS-
specific task performance).

e Develop and validate new selection and classification measures of
other human attributes that underlie success on the job.

* Determine the relative utility to the Army of different performance
levels across MOS.

The research design incorporates three main stages of data collection and
analysis in an iterative progression of development, testing, evaluation, and
further development of selection/lassification instruments (predictors) and
measures of Job performance (criteria). In the first iteration, file data from
fiscal years (FY) 1981/1982 were evaluatd to explore relatitenships between
scores of applicants on the Armed Services Vocational Aptitude Battery (ASVAB)
and their later performance in training and their scores on first-tour Skill
Qualification Tests (SQT).

For the ensuing research, 19 Military Occupational Specialties (MOS) were
selected as a representative sample of the Army's 250+ entry-level MOS. The
selection was based on an initial clustering of MOS derived from rated similar-
ities of job content. These MOS account for about 45 percent of Army accessions
and provide sample sizes large enough so that race and sex fairness can be
empirically evaluated in most MOS.
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In the second iteration, a Concurrent Validation design was executed with
FY83/84 accessions. A "Preliminary Battery" of perceptual, spatial, temperament,
Interest, and blodata predictor measures was developed and tested with several
thousand soldlers as they entered four 1OS. The data from this sample were
then used to irfine the measures, with further exploration of content and
format. The revised set of measures was field tested to assess reliabilities,
"fakability," practice effects, and other factors. The resulting predictor
battery, the "Trial Battery," was administered together with a comprehensive
set of Job performance Indexes based on job knowledge tests, hands-on job
samples, and performance rating measures, in the Concurrent Validation during
the sumer and fall of 1985. The results of the Concurrent Validation were
used to form five "constructs" of the component. of performance and to report
to the Army the validity of the ASVAB for predicting job performance as well as
the incremental validities of the Trial Battery components over ASVAk3 predictors.

On the basis of this experience, the "Trial Battery" was revised as the
"Experirental Predictor Battery," which in turn is being administered in tne
third iteration, the Longitudinal Validation stage, which began in the late
summer of 1986. All measures are being administered in a true predictive
validity design. About 50,OUO soldiers across 21 NOS are included in the FY86-
87 initial administration and the subsequent measurement of first-tour perfor-
mance. About 3,500 of these soldiers are expected to be available for second-
tour performance measurement in FY9g. Three MOS (19K, 29E, and 96B) were
added to the original 19, and one of the original MOS (76W) was dropped.

For administrative purposes, Project A is divided into five research tasks:
Task 1, Validity Analyses and Data Base Management; Task 2. Developing Predictors
of Job Performance; Task 3, Developing Measures of School/Training Success;
Task 4, Developing Measures of Army-Wide Performance; Task 5, Developing MOS-
Specific Performance Measures.

Activities during the first four years of Project A were reported as follows:
FY83, ARI Research Report 1347 and its Technical Appendix, A.RI Research Note 83-
37- FY84, ARI Research Report 1393 and two related reports, ARI Technical Report
66b and ARI Research Note 85-14, FY85, ARI Technical Report 746 and ARI Research
Note 87-54; FY86, ARI Technical Report 792 and ARI Research Note 88-36. Tne
present FY87 report is supplemented by ARI Research Note (in preparation).
These re~orts list other publications on specific Project A activities.

xii
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION
OF ARMY ENLISTED PERSONNEL:

ANNUAL REPORT. 1987 FISCAL YEAR

Chapter 1

HIGHLIGHTS OF FISCAL YEAR 1987 AND OBJECTIVES OF THIS REPORT

This report is intended to be a suinary of the major activities in the
research program of the Army Selection and Classification Project (Project
A) during fiscal year 1987 (FY87). Project A Annual Re-orts for the four
preceding years concentrated respectively on a description of research
planning and basic preparation (FY83) the initial stages of the development
of new predictor and criterion tests (FY84), a comprehensive summary of the

rocess and products of predictor/criterion development and field testing
FY85) and the basic analysis and results of the Concurrent Validation

tests (FY86).

Briefly restated, the operational objectives of Project A are to

• Develop new measures of job performance that the Army can use as
criteria against which to validate selection/classification
measures.

e yý&alidt exvicstnn o lertinn measures a•g•nst tooth existing and
project-developed criteria.

* Develop and validate new selection and classification measures
of other human attributes that underlie success on the job.

* Develop a utility scale for different performance levels across
military occupational specialties (MOS).

In addition, a number of related and derivative research objectives have
been addressed in the overall research program.

STATE OF PROJECT A AS OF 30 SEPTEMBER 1987

In FY87 the Army Selection and Classification Project entered a
critical period. As shown in Figure 1.1, which is a summary of the original
research design schedule, the project should be (a) in the midst of
finishing the administration of the Experimental Predictor Battery to mare
than 50,000 new accessions in 21 MOS (the 86/87 cohort); (b) planning for
the longitudinal followup and performance assessment of soldiers from this

I
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sample in 1988/89; (c) planning for the second-tour followup of the Concur-
rent Validation (CV) sample (i.e., the 83/84 cohort); and (d) continuing the
analysis of the CV sample data. At the close of FY87. five years after It
began, Project A was still on its original schedule.

By virtue of being on schedule, the following major objectives of the
project have been accomplished:

* A 4-hour prediction battery of new experimental selection/clas-
s~fication tests has been developed and validated on a concurrent
sample of 9,450 incumbents drawn from 19 MOS.

* To provide criteria for validation purposes, a 12-hour performance
assessment battery has been developed, field tested, and adminis-
tered to the CV sample.

I Results from the CV administration have been used to formulete a
five-factor model of first-tour performance for enlisted person-
nel. The differential prediction across criterion factors and
across jobs has been analyzed and parameter estimates are avail-
able for use in simulation runs of the enlisted personnel alloca-
tion system (EPAS).

0 Finally, for purposes of developing a complete selection/classifi-
cation prediction system, criterion component weights and IOS-by-
performance-level utility values have been estimated, using expert
Judgia-ent scaling techniques.

Detailed information concerning the development of the predictor
battery and the first-tour job and training performance measures is given in
the Annual Report for FY85 (Campbell, 1985). Results from the Concurrent
Validation are presented in the Annual Report for FY86 (Campbell, 1986a).
Work accomplished during FY87 is described in this report, as outlined
below.

LUMEINI ur 1flA KCrUKI

The work summarized in this report was performed in several different
parts of the Project A organization. Consequently, the chapters cover e
series of more discrete topics than was the case in the reports for FY85 and
FY86.

The significant organizational events that occurred during FY87 are
sumuarized in this chapter (Chapter 1). A reanalysis of the current
Aptitude Area composites based on the Armed Services Vocational Aptitude
Battery (ASVAB), using Project A criterion measures, will be described and
the results reported, in Chapter 2.
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Chapter 3 is a complete account of the work done to estimate weights
for the various components of performance for the MOS tested in the
Concurrent Validation phase. Both the weights and a procedure for using
them to estimate composite criterion scores are now available.

A similar report for estieating MOS-by-performance-level utility values
is n in Chapter 4. A two-step procedure was used to estimate a ratio
so-, . otility value for five levels of performance in each of 273 Army
entry-level MOS.

Chapter 5 describes the job analysis procedures and initial results for
second-tour job incumbents in the nine OS (Batch A) used in Project A's
initial test development and field tests with soldiers of the 83/84 sample.
These Job analyses are the basic preparation for the development of NCO job
performance measures that will be carried out in FY88.

Finally, Chapter 6 outlines the procedures being used to administer the
Experimental Predictor Battery to the Longitudinal Validation sample of 21
OS. As of the end of FY87, the predictor battery had been administered to

approximately 48,000 new 86/87 accessions being processed at reception
centers.

In sum, Chapters 2, 3, and 4 address issues that are relevant for the
operational use of a modified selection/classification systee by the Army.
Chapters 5 and 6 pertain to the second major data collection, the Longitudi-
nal Validation and second-tour follow-up; Chapter 7 provides a brief
description of what remains to be done.

ORGANIZATIONAL EVENTS IN FY87

The composition of the Project A governance groups and the organization
of the research and oversight staff at the end of FY87 are shown in Figures
1.2 and 1.3.

Among the significant organizational events for Project A during FY87
were the following:

* Dr. Marvin H. Goer retired from HumRRO in February 1987. His
position as Project-Director was filled by Mr. James H. Harris.

0 Two of the original Project A tasks -- Developing Predictors of
Job Performance (Task 2) and Developing Measures of School/Train-
ing Success (Task 3) -- ended as of 30 September 1987. The
respective staffs for each task prepared final reports of Task
activities.

* Administration of the Experimental Predictor Battery to a sample
of approximately 50.)O0 recruits in 21 MOS was virtually com-
pleted. Results from these tests provide the basic data for use
in the Longitudinal Validation process, through measurement of
first- and second-tour performance of soldiers from this sample.

4
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a Work was completed on tw aspects of the process of sWlecting and
classifying personnel -- a system for weighting various criterion
components, and a set of estimated values for NOS-by-performance-
level utility.

• The Scientific Advisory Group and the General Officers' Advisory
Group each independently endorsed the second-tour criterion
measurement plan. That plan calls for the developeent of second-
tour measures for ill Batch A NOS.

* Work wits completed on an extensive analysis of data generated from
Project A and Skill Qualification Tests (SQT) to estimate
potential benefits from possible realignment of Aptitude Area
composites or reassignment of MOS to different compositti.
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Chapter 2
PROJECT A ANALYSIS OF

ASVAS AFTITUDE AREA CONPOSITES 1

During FY87 the Project A staff completed an extensive analysis of file
data and project-generated data for the purpose of recomending possible
changes in the ASVAB Aptitude Area composites. Current Army enlistment
policies require an applicant to pass two separate cognitive abilities
screens based on ASVAB subtests. There are 10 subtests:

- Word Knowledge (N)
Paragraph Comprehension (PC)
Arithmetic Reasoning (AR)

- Mathematical Knowledge (W)
- Mechanical Comprehension (MC)
- Coding Speed (C)S)
- Numerical Operations (NO)
- General Science Information (GS)
- Auto/Shop Information (AS)
- Electronics Information (El)

In practice, the first two subtests are combined into a single Verbal (VE)
score, leading to a total of nine subtests.

One composite of these subtests, known as the Armed Forces Qualifica-
tion Test (AFQT), is used by all Services as a general measure of train-
ebility. To qualify for enlistment into the Army, an applicant must achieve
at least a minlmum-level AFQT score. To qualify for enlistment bonuses, an
ar~plicant must score in the upper 50th percentile range (based on norms for
tne 1980 youth population).

In addition to the AFQT, the Army uses nine other composites of ASVAB
subtests, called Aptitude Area (AA) composites, to assess applicant qualifi-
cation for enlistment into particilar MOS. Nearly all enlisted MOS are
&ssociated with one of these nine composites, and an applicant must achieve
a specified minimum score on the associated composite to quality for enlist-
ment into the MOS. These nine AA composites are unique to the Army. The
other Services use a similar, but separate, system of composites to qualify
applicants for particular specialties. The nine Army composites are:

- Clerical (CL)
- Combat (CO)

l1his chapter is based on an initial draft by Lauress L. Wise of the
American Institutes for Research. Material was also drawn from Wise,
McHenry, Rossmelssl, and Oppler (1986).

9



- Electronics (EL)
- Field Artillery (FA)
- General Maintenance (94)

1Mechanical Maintenance (P9)
Operators/Food (OF)

- Surveillance/Comunication (SC)
Skilled Technical (ST)

As one of the first research efforts under Project A, in FY84, the
staff conducted analyses of ASVAB validities, using a comination of train-
ing measures and scores from the Skill Qualification Tests. Two of the AA
composites (Clerical and Surveillance/Communication) were modified by the
Army as a result of these analyses (WcLaughlin, Rossmeissl, Wise, Brandt, &
Wang, 1984).

In FY87, Project A staff conducted new analyses of the validities of
the current AA composites and various alternatives for predicting perfor-
mance in enlisted MOS. The three phases to these analyses were

0 Consideration of redefining the current AA composites,
based primarily on analyses of 19 Project A MOS and using
Project A criterion measures.

0 Evaluation of options for significantly reducing the
number of composites, based on both Project A and SQT
criteria.

* Identification of optimal reassignments of MOS to current
or slightly modified AA composites, based primarily on SQT
criteria.

These three phases were chronological as well as logical steps in the
analyses. The procedures and results of each phase will be discussed in
turn. Results will then be summarized and conclusions stated.

CONSIDERATION OF REDEFINING THE CURRENT AA COMPOSITES

This part of the analysis began with the use of Project A data as
criteria for evaluating alternative definitions for each of the current AA
composites. The results were presented to the Military Testing Association
in November 1986 (Wise et al., 1986).

AA composites are defined as unweighted sums of four or fewer of the
standardized subtest scores. There are 255 such possible composites (126
using four subtests, 84 using three, 36 using two, and 9 using a single
subtest). All of them were evaluated using data from the Project A
Concurrent Validation.

10



The CV data included the new Project A job performance measures applied
to more than 9,000 soldiers in 19 different MOS. The MOS used in the CV
phase were:

118 Infantryman 638 Light Wheel Vehicle Mechanic
128 Combat Eng'neer 64C Motor Transport Operator
138 Cannon Cretian 67N Utility Helicopter Repairer
16S MANPADS Crewman 71L Administrative Specialist
19E Armor Crewman 76W Petroleum Supply Specialist
27E TOW/Dra on Repairer 76Y Unit Supply Specialist
31C Single Channel Radio Operator 91A Medical Specialist
51B Carpentry/Masonry Specialist 948 Food Service Specialist
54E Chemical Operations Specialist 95B Military Police
55B Amunition Specialist

Project A performance measures have been organized into five
"constructs,* reflecting dimensions of soldier performance (Campbell,
1986a). Four of these constructs (General Soldiering Proficiency, Effort
and Leadership, Personal Discipline, and Physical Fitness and Military
Bearing) are the sam for all MOS. The fifth construct, Core Technical
Proficiency (CTP), covers aspects of Job performance unique to each MOS and
is appropriate for validating AA scores, which are used as job-specific
selection criteria.

Table 2.1 shows CV sample sizes by MOS, race, and gender and presents
the mean scores and standard deviations for the ASVAB subtests and the CTP
criterion.

Criteria Used to Evaluate Comosites

Four separate criteria were used in evaluating current and alternative
composites: (a) predictive validity, (b) fairness to blacks and females,
(c) classification efficiency, and (d) face validity. Each criterion is
described briefly before the results are discussed.

Predictive Validity. The correlation of each composite with the CTP
score was adjusted for restriction of range due to explicit selection. A
mulativariai~1 IACrrNLo Iu S• I" * -Law'se 'Lord & fl..I.L Novick Saw,, &W .
with each of the ASVAB subtests treated as a separate selection variable.
The result was used as the measure of predictive validity.

No adjustment was made for "shrinkage' in cross-validation since
separate regression coefficients were not estimated. For evaluation of the
current composites, this is entirely appropriate. Because we did pick among
a large number of alternative composites on the basis of the data at hand,
some shrinkage should be expected for the alternatives that appear most
extreme. Conventional shrinkage formulas do not handle this situation, so
our best approach is to be somewhat conservative in adopting new
alternatives to the exizting composites.
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fairness to Placks and Femaltj. Separate regression equations were
computed by race and ender where there were at least 50 examinees in each
subgroup. (For example, for NOS 119, 90 blacks were among those tested but
data were lete for fewer than 50 so the regression equation for race was
not coputed. Both slope and f ntercept differences were identified. A
sengle overnail measure of the difference between the separate equations ws
defined as the difference in predicted values for an AA score of 100 (the
estimated mean for the 1980 norn popula(Pon). Since se1ect4on cutoffs
ranged between 85 and 110 for the NrOS dn question, a score of 100 ws
selected as being in the heart of the critical re ion for evaluating the
selection fairness of alternative composites. wiuferences an the prediction
equations at ponnts significantly below or above this value would have
litrle idacti on detesmining applicant qualificationd The difference in
predicted values was converted to it score by dtivding by the standard
error of the estimate of the relfersnce (Pothoff, 1964).

Classteftction effccreeca. The Brogden index (defined cs the square
root of the avera e validity times the square root of one uenus the average
of the ontercorrelmtions aong the composites) was used i s f measure of
classification efficiency (Brogdend 1946). -This statistic os an indicator
of the predictions of differences rn an indviduae's expected performanceacross jobs.

n en a oli•o•st. Face valatety is not eashly quantifoable, but is more
appropriately used asv& check of the vreasonablenesst of the results. It isour attempt to check purely empirical results against some conception of

theory. t e would be uncomfortable, for example woth results a ndicateng
that Auto/Shop InforatLion (AS) Is an important predictor for clerical jobs,
but quete comfortable wath AS as an throuhtant predictor for vehclemechanics.

Results Ft'om [va luation of CoMositpe

Table 2.2 shows validities, Brogden indexes of classification

efficiency, and, where appropriate, race and genderi statistics for each
contending AA composite. Separate 194. Isome ashown for each applicable

mOS, and unweighted averages of the va'dt hes and p statistics are shown
for the l S cluster as a whole. Each row corresponds to a different
a lternative composites are labeled Al through A9. Data are also shown
(labeled PR) for the CL and SC composites replaced in 1984 after our earlier
analyses (IMcLaughlin, at. &1., 1984). In some cases where another current
composite has a higher average validitythan the operational comp)osite for
the cluster, data are shown in rows Ia&eled according to the other composite

(this occurs in the CO and OF composites). The results presented in Table
2.2 are discussed separately for each of the current AA composites.

_2lier l (CL). The current CL composite has an average validity that
is as high or higher than any other alternative. It does, however,
underpredict female performance in the two clerical specialties (NOS 71L and
76Y) where separate predictions were generated. The addition of either the
NO or the CS subtest significantly reduces the underprediction for females
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Table 2.1. Validity. Cualtural Fairness, and Classification Efficiency
Indicators for Carrnt and Other ASVAB Co~osites
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46: R*Wm 5AM -1.4 13.3 .3M .12 LO .4 2 S.19.6 AV -1..2 45.4
A?: MA1-4K'OC .54 - .4 6.4 AK5 .50 1.7 X -1,.4 -26.? .6 -A 37.6
As: AN14*0106M $"4 -4. -1.8 .56 .1 -. 1 .4-10.1 -16.5 .70 -.34 U..0
AA*9 C*O .54 -. 2 3.3 .n6 31 .24 -0.9 -14.7 .70 -3.9 19.3
?-I L.*k@*w- _114 -. S f.4 38 .5 Li .51 -Z.0 -7.1 49 36 75.4
U 3?: "eo awt~' 5 .6 7.1 .38 50 -1.4 .ili. -.i *ie ii *av.1..
FUx M'13Ie.E M55 -2.10 6.3 .M0 .49 -.7 .49 -5.1 -32.4 *.0 -3.0 35.3

P1:Wv*QseOxM.9 M .=2 .0 .
Alt A812o .729 2.4 .5 .75 2.4 -

42: Wt-v).4*E .72 .9 Z1.3 .J3 .9
AS: M&' 440 .73 1.3 JA.5 .73 1.3
U4: 0*40vemt JVZ 2.0 M JS1 .7 2.0

In: 0.4LKILLM . .51r, a.69.6 %A% !!FIC M * V

£1lSS.U-L5.e .679 -1.1 J.3.31 At -1.5 .75 -3.5 .5 Q6

C4ds: ARVAD S.ubuti

AN - Aritltlinc Reasosn1ng KC - %Khanica1 Cowr~fsfiofi
AS - 'Auto/Shop Inforation W - Math"ticatlc Knoelgdg.
El - Electromics Informtion WO - Numerical Operations
63 - General Scletnce information YE - Vurbal
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without significantly reducing validity. Adding NO (Numerical Operations)
reduces underprediction the most, while adding CS (Coding Speed) has the
greatest face validity and results in slightly greater classification
efficiency. A slightly different pattern was found for OS 76W; the
addition of AS increases validity for predicting 76W performnce, while
decreasiwg validity for predicting MOS 71L and 76Y performances. Notwith-
standing these differences, the current and primary alternative CL
composites predict performance in all three clerical NOS quite well.

£d•IC.1.. The current CO ha s high validity for each of the three
MOS examined. Some gain in validity would be realized by substituting GS
General Science Information) for CS and, perhaps, also exchanging W

(Mathematical Knowledge) for AR (Arithmetic Reasoning). The inclusion of GS
would improve prediction in all three NOS. The greater contribution of GS
also is iitonal in light of the increasing technical sophistication in the
systems ut d in comat specialties. Adding GS would also reduce the small
degree of overprediction of the performance of blacks.

E-19.rontcis ([L. The current EL composite does quite well for the one
EL specialty examined. Substitution of NO for one or both of the
quantitative subtests would increase both predictive validity and
classification efficiency, but not to any practical extent.

Field Artillery (YA). Neither the current FA nor any alternative
composite appears to have a very high validity for predicting 0OS 139
oerforsance. The fact that several other current composites have slightly
higher validities for predictinq 138 perforeance than does the current FA
composite encourages consideration of alternative composites. Substitution
of NO and AS (Auto/Shop Information) for CS and P( would yield the most
significant gains. Such substitution also significantly reduces
overprediction for blacks.

General Naintenance (VA). Very high validities were found for the
current GM composite for both NOS 51B and 558. Very slight gains might
result from substituting VE (Verbal) for El (Electronics Information) or
from simply dropping EI, but these gains would be offset by small increases
in overprediction of blacks' performance and slightly lower classification
efficieracy estirnates.

Mechanical Maintenanct (Ni). High validities were found for the
current W4 composite in predicting both 1OS 63B and 67N performance. Small
gains in the prediction of 63B performance and increased classification
efficiency would result from dropping the NO subtest.

Operators/Food (OF). The OF results closely parallel the CL results.
Female performance is significantly underpredicted for OS 948. Another
specialty NOS 64C, shows a somewhat different pattern of validities, with
AS again (and not surprisingly) adding significantly to the predictive
validit of this one specialty. In fact, the same composites appear optimal
for both the CL and the OF NOS -- ARVE+tK÷+O for MOS 16S and 94B (as for
MOS 71L and 76Y) and AR+VE+W+AS for OS 64C (as for 76W). Substituting AR

15



and W for AS and KC (Mechanical Comprehension) would significantly reduce
underprediction of female performance for NOS 94B while increasing overall
validity.

;urveollance/Comunicatign (SC). A high predictive validity was found
for the current SC composite. Some gain in validity, along with a slight
increase in classificatior Wfficiency, would result if MC were replaced by
NO. This would lead to a small increase In the underprediction of
performance for blacks. If W were also substituted for AR, the sawe gains
in validity and classification efficiency could be obtained along with a
decrease in underprediction of blacks' performance.

Sktlled Technical (ST). The current ST is a true Army composite -- It
J4Lall that it can be. It has a higher average validity than any possible
alternative, and It shows no significant differences in the prediction of
performance for blacks and fermle$s.

Conclusions

The main findings from these analyses were as follows:

* The current AA composites had generally high validities for
predicting technical proficien:y in enlisted NOS.

* Some changes were Identified that might lead to small increases in
validity or small reductions in over- or underprediction for
particuiar subgroups of applicants.

* For two of the AA composites, CL and OF, different predictor
composites appeared optimal for predicting performance in
different MOS currently assigned to the same composite.

The last finding suggested the need tc consider reassigning MOS to
different current AA composites, and perhaps changing the number of
different composites. Since analyses of possible reassignments would have
to include all entry-level MOS, not just the Project A NOS, additional data
were needed to continue exploration of possible modifications of composites.

Earlier research had demonstrated a reasonable correlatiun between
results from Project A criterion measures and SQT scores (Arabian & Mason,
1986). Therefore, the Project A staff analyzed SQT scores for 1983 and 1984
as a cross-check and extension of the validities obtained with Project A
criteria. Table 2.3 shows the adjusted (for range restriction) validities
for predicting SQT scores for each of the NOS for which SQT data were
avail able. Validities were estimated for each of the current AA scores,
including the GT composite that is not currently used for MOS-specific
selection, and for a specific set of alternatives to each of the current AA
scores. Composites used by the other Services are also included, to see
whether any greater consistency across Services could be achieved.
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Tables 2.4 and 2.5 show the degree to which subgroups (females and
blacks, respectively) are underpredicted by a common regression line.
Entries in these tables are the differencG between the subgroup and comon
regression lines at an MA score of 100. These differences are in SOT score
units--a percentage-correct metric running from zero to 100. Analyses are
reported only for NOS for which SQT data were available for at least 50
members of each subgroup. Analyses by gender were necessarily cmitted for
NOS that were closed to women. Only differences that are significant at the
.05 level are shown. Very few of the differences shown are of any practical
significance (i.e.. more than a few percentage points).

The following conclusions were drawn from the above results:

0 Alternative strategies for reducing the number of different
composites should be evaluated.

0 SQT data should be analyzed further to evaluate potential gains
from reassigning MOS to different MA composites.

EVALUATION OF OPTIONS FOR A REDUCED NUMER OF AA COKPOSITES

Identification of options for reducing the number of MA composites
began with an examination of the dimensions of predicted performance scores
for the 19 Project A NOS in the Concurrent Validation stage. For each MOS,
optimal predictor weights were identified for predicting job performance
from the nine ASYAB subtests. Predicted performance scales were calculated
both for the Core Technical Proficiency (CTP) factor based on Project A
data, and for the SQT. For each of these two criteria, the matrix of
intercorrelations among the predicted scores for the different MOS was
factor analyzed.

The predicted scores for the different NOS were all highly correlated,
leading to a large first factor in the matrix of correlations among these
scores. There was some evidence for a second factor, but no support for any
further factors. Figures 2.1 and 2.2 show a plot of the loadings of the
rediction equations for each N0S on the first two factors after rotation.
he vertical factor consists almost exclusively of the MC, AS, and El

composites and has been labeled *technical.- The second factor consists of
both verbal and quantitative subtests and has been labled "academic."

Both figures show a continuum running from N105 638 at one end to P1O$
71L at the other. Table 2.6 shows the optimal regression coefficients for
predicting the CTP score In each of these N105 when the nine ASVAB subtests
are clustered into four relatively distinct composites. (Reducing the
colinearity among the predictors in this way leads to greater stability in
regression coefficient estimates.) These are the same four composite scores
used as predictors in the basic Concurrent Validation analysis (cf.
Campbell, 1987). As the table shows, the c€'arest difference between jobs

22
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Table 2.6

Regression Coefficients for Predicting Corg Technical Proficiency (CUP)
From ASVAI Construct Scores

S. . .. 0u&ant-

Composite/ Technical tative Verbal Speed a-t--
NoS x R2  AS,EI,MC W,AR GSVE CS,NO T Q V S

CL: Clerical
71L 427 .421 -.146 .461 .208 .152 0 2 1 1
76W 339 .479 .265 .283 .206 .032 1 1 1 0
76Y 444 .453 .070 .374 .183 .137 0 2 1 1

CO: Combat
11B 491 .464 .285 ;166 .216 .128 2 1 1 0
128 544 .449 .422 .192 .149 -. 032 2 1 1 0
19E 394 .331 .393 .199 .078 -. 047 2 1 0 0

EL: Electronics
27E 123 .505 .245 .161 .362 .132 2 1 2 1

FA: Field Artillery
138 464 .132 .248 .060 .053 .082 3 1 1 1

Q4: General Maintenance
51B 69 .672 .268 .198 -118 .192 2 1 2 1
5S58 203 .572 .332 .085 .4iq -.004 2 0 2 0

MM: Mechanical Maintenance
638 478 .466 .700 -.010 -.032 .045 4 0 0 0
67N 238 .658 .641 .117 .0M4 .039 4 0 0 0

OF: Operators/Food
165 338 .262 .061 .391 .208 -.001 0 2 1 0
64C 507 .313 .453 .223 -. 056 -. 020 2 1 0 0
94B 368 .485 .091 .343 .170 .201 0 2 1 1

SC: Sirvei 1 ionc/iCummun.i..at...
31C 289 .527 .206 .244 .205 .202 1 1 1 1

ST: Sktilled Technical
54E 340 .489 .247 .326 .265 -.087 1 1 1 0
91A 392 .544 .207 .105 .349 .200 1 0 2 1
958 527 .399 .147 .233 .226 .126 1 1 1 1

ASAB Subtests GS - General Science Information
AR Arithmetic Reasoning MC - Mechanical Comprehen•sion
AS - Auto/Shop Information W - Mathematical Knowledge
CS - Coding Speed NO - Numerical Operations
El - Electronics Information VE - Verbal
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is in the degree of Inclusion of the 'technical" subtests of the ASVAB
(e.g. NC AS and El). For NOS 638 and 67N (which currently use the M
coaposmte), only technical subtests receive significant weight. For
clerical/administrative jobs (e.g., NOS 71L and 76Y), the technical subtests
recmive virtually no weight.

Vhen SOT scores rather than Project A measures of technical
proficiency are used as the criterion for prediction equations, the results
are substantially the sue. NOS 638 and 71L still anchor the extremes. The
loadings for NOS 118 are midway between these two extremes, with other
combat NOS (138, 165, and 19E) loading somewat more with the technical than
with the administrative NOS. (No SQT data were available for NOS 91A/B.)
There were a few notable differences, but these primarily concerned NOS
(e.g., 165 or 27E) with relatively stall sample sizes for one or the other-
of the types of criteria.

Even though t.Vere appeared to be only two relevant predictor dimen-
sions, the array of jobs was fairly continuous in terms of their relative
emphasis on these two dimensions. Balancing all considerations, six
clusters of jobs were chosen as the primary alternative to the current nine.
Figure 2.3 shows the current and proposed predictor composites.

In addition to the mechanical and administrative clusters at the
extremes, analysts identified a 'general* cluster of Jobs for which approxi-
mately equal weight on the two types of predictors was optimal, and a
"technical support" cluster of Jobs for which somewhat more weight for the
general cognitive predictors in comparison to the technical predictors was
optimal.

Two other clusters of Jobs in this middle range were also identified
and kept separate. First, jobs emphasizing electronics were separated
because there was only weak evidence that the El subtest had any greater
validity alone. Second, combat jobs were kept in a separate cluster. Here
too, there was not stron2 evidence for different patterns of validity among
the current ASYAB subtests. However, the introduction of measures being
developed in Project A (including Combat Interest in particular) should
provide a basis for differential prediction for this important group of
jobs.

Next, the Project A NOS were grouped into the six clusters of jobs and
an optimal predictor composite was determined for each cluster. Table 2.7
shows validity and subgroup (race and gender) fairness analyses for the
current (old) and alternative (new) composites, using Project A CV data as
criteria.

One conclusion fros the analyses of the Project A data was, again, that
the evidence for generalizing from the current set of MOS clusters was not
at all convincing. Therefore, SQT data were again used as a basis for anal-
yzing an expanded set of NOS. For these analyses, the 1985 SQT scores were
merged with the scores from 1983 and 1984 used in the earlier SQr analyses,
permitting analyses of some additional MOS and increasing the accuracy of
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I 2 w site Technical: Cognitive: Speed:
•ASMC, UEI R. :. A W .SVE NOI CS

Current Comosite:t

HM: Mechanical Maintenance AS,HC,E N1O
G1; General Maintenance AS, El WIGS
OF: Operators/Food AS.,C VE NO
SC' Surveillance & Coemmnication ASNC ARVE
CO: Combat ASINC AR CS
FA: Field Artillery Mc ARW CS
EL: Electronic Maintenance El AR,WGS
ST: Skilled Technical MC W,GS,VE
CL' Clerical AR,K,VE

Pro2osed Co mosites:

NM: Mechanical Maintenance 2AS,MC,E!
HG: General Support ASIC AAt,l
NC.: Combat AS ,C ARDS
NE: Electronic Maintenance MASEI WIGS
XT: Technical Support c MA.E
KA: Administrative Support AR,WKVE .5CS

NOTE: 2 - double value for this subtest;
.S - only half value for this subtest.

Fi•ure 2.3. Definition of current and proposed Aptitude Area composites
in terms of ASVAB standardized subtests.
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results for other MOS. Appendix B shows the validities and subgroup differ-
ences for the current and alternative composites for each 1405. (Entries In
this appendix are grouped within CX by the proposed new composite.)

In addition to differences in validity and fairness, classification
efficiency was also considered. Table 2.8 shows the intercorrelations for
the current AA composites and alternative AA composites, and also shows the
Srogden index values of classification efficiency. The new composites did
have noticeably higher classification efficiency values. This increase was
due in part to mall gains in average validity (.61 to *63) and in part to a
reduction in the average correlation among composites (from .92 to .89).
The reduction in the average correlation aony composites was not due simply
to a reduction in the number of compositts. For the currant composites, the

tinligN correlation (between the CL and HM composites) is .80; for the
ah-erni-tive composites, the minimim correlation (bebteen 014 and RA) is .65.

In sum, the results of the second phase of AA validity analyses
supported the following conclusions:

* There was little evidence for any significant benefit from
increased vaWidity or fairness associated with the naw composites.

0 Changing to an entirnly new set of Aptitude AUea composites
would entail major Army actions that do not appear to be
Justified on the basis of the modest estimates of benefit.

a Most of the increase In classification efficiency recorded fcr
the new composites (e.g.. increased validity and decreased corre-
lation among coupos.tes) could be realized by changing the sub-
tests used In the existing Mechanical Maintenance (W coposite.

0 Most of the rest of the benefit from the new composites could be
rsalized by reassigning some MOS to a different ore of the current
composites without reducing the number of different composites
used.

.IDEETIFICATION OF OPTIMAL REASSIGNMlTS OF OS TO AA COMPOSITES

In ac•ordance with recornendations from the Project A Scientific
AtMvisory Group, the project staff reanalyzed the SQT data to identify MOS
for which reassignment to a different composite from amOng the current
composites (or the proposed new M14 composite) appeared indicated. Table 2.9
sumarizes these rusults by MOS within career management field (CMW). A
complete listing of the separate saple estimates for each OS is shown as
Appendix C.

A list of specific changes was prepared and briefed, along %ith the
proposed change in HN (Figure 2.4), to the Project A General Officers'
Advisory Group on I May 1987. A few further changes were proposed to cover
reserve comonent MOS and MOS for which no data were available (on the basis
of similarity to other MOS). The final results of these analyses were
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Table 2.8

Classification Efficiency: Correlations for Current and Proposed Composites,
Estimated for 1980 Youth Population

CURENT =O*SITES

CL ST EL W4 CO SC FA G" OF

ST .947 1.00
EL .951 .965 1.000
MM .796 .886 .886 1.000
CD .861 .907 .8" .944 1.000
SC .892 .94" .9M .951 .963 1.000
FA .944 .929 .928 .851 .945 .901 1.000
GM .865 .942 .962 .942 .908- .0945 .860 1.000
OF .866 .931 .891 .969 .951 .968 .891 .919 1.000

Average R .918
Average Validity a .67
Srogden Index a .174

N COMOSITES

NM NG NC NE NT NA

NG .891 1.000
C .932 .974 1.000

RE .916 .946 .962 1.000
KT .814 .954 .946 .904 1.000
NA .648 .885 .836 .848 .935 1.000

Average % - .892
Average Validity a .627
Brogden Index - .205
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Table 2.9

Meon Validities for AA Composites by N0S Within Career Okagumnt Fieldsmi .±.

11 42715 .61 .58 .58 .60 .58 .59 .57 .S2 .59 .60 .60
118 31283 .62 .S9 .58 .60 .58 .59 .57 .53 .59 .60 .61
11C 6837 .60 .57 .56 .58 .56 .57 .SS .50 .57 .58 .59
IN 4595 .61 .56 .S8 .59 .56 .59 .57 .54 .58 .60 .59

12 10303 .52 .46 .SO .49 .48 .50 .49 .46 .48 .50 .49
12B 8143 .52 .47 .50 .59 .49 .50 .48 .46 .49 .51 .50
12C 1553 .56 ".45 .53 .50 .48 .53 .53 .52 .51 S53 .51
12E 218 .47 .41 .45 .42 .44 .43 .42 .40 .43 .44 .43
12F 389 .42 .28 .35 .34 .30 .38 .37 .40 .34 .37 .33

13 30067 .54 .50 .51 .52 .50 .52 .50 .47 .51 .52 .52
138 20619 .50 .46 .48 .49 .47 .49 .48 .45 .48 .49 .48
13C 268 .74 .69 .64 .67 .67 .64 .61 S2 .65 .65 .68
13E 1260 .64 .63 .58 .62 .61 .59 .55 .48 .57 -59 .61
13F 3311 .68 .66 .64 .67 .66 .65 .62 .55 .64 .65 .67
14 1963 .53 .48 .51 .50 .48 •51 .50 .48 .S5 .S2 .50
13R 537 .53 .38 .40 .41 .39 .41 .39 .37 .39 .41 .42
ISE 420 .68 .51 .63 .59 4L5 .64 .66 .67 .63 .64 .59
153 1^5 .52 .16 .27 .27 .21 433 .31 .34 .26 .25 .24
82C 1329 .66 .62 .61 .64 .63 .62 .59 .54 .59 .61 .61
93r 235 .58 .48 .47 .48 .49 .46 .42 .40 .43 .48 .48

16 6498 .53 .45 .48 .48 .46 .49 .48 .47 .47 .50 .48
16D 570 .50 .37 .41 .41 .39 .42 .40 .40 .39 .41 .40
16E 663 .62 .57 .58 .59 .58 .58 .56 .52 .56 .59 .59
16H 159 .59 .44 .54 .52 .47 .56 .57 .57 .53 .55 .50
16J 268 .39 .27 .27 .29 .28 .26 .24 .23 .23 .27 .25
16P 12j5 .52 .41 .47 .47' .43~l .en .4 50.6AQ
16R 1354 .55 .46 .52 .51 .48 .53 .52 .5i .54 .55 .51
16S 2049 .51 .47 .48 .48 .48 .48 .47 .44 .47 .49 .48
16T 160 .64 .48 .53 .51 .51 .53 .55 .53 .54 o55 .52

19 14750 .61 .56 .59 S58 .56 .59 .Se .55 .59 .60 .59
190 4883 .58 .54 .55 .56 .54 .56 .54 .51 .55 .57 .56
19F 8371 .63 .57 .61 .60 .58 .61 60 .57 .61 .62 .61
19K 1496 .59 .55 .56 .58 .55 .58 .56 .52 .57 .58 .58

(Continued)
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Yable 2.9 (Continued)

Kean Validities for AA Coaosites by NOS Within Carter Nanagemnt Fields

23 786 .59 .45 .50 .49 .47 .52 .51 .51 49 .52 .49
24C 190 .63 .50 .54 .56 .51 .57 .55 .55 .53 .57 .54
24G 80 .50 .36 .44 .40 .39 .44 .45 .46 .41 .43 .37
24M 201 .65 .47 .S9 .56 .52 .60 .60 .61 .56 .58 .54
24H 197 .48 .26 .33 .29 .29 .34 .35 .39 .34 .36 .34
25L 118 .70 .68 .61 .66 .65 .62 .57 .50 .63 .64 .68

25 444 .69 .62 .62 .64 .63 .62 .59 .54 .61 .62 .64
26T 76 .71 .55 .65 .57 .57 .59 .64 .59 .67 .64 .57
SIE 154 .68 .65 .64 .66 .66 .63 .59 .53 .61 .63 .66
84B 144 .74 .71 .67 .71 .70 .69 .64 .57 .67 .68 .72
84F 70 .58 .43 .45 .50 .45 .52 .43 .44 .40 .45 .49

27 2077 .61 .55 .53 .54 .54 .52 .51 .44 .54 .53 .55
21G 68 .77 .66 .71 .69 .64 .73 .71 .71 .73 .74 .71
211 105 .70 .63 .53 .58 .57 .5S .51 .41 .59 55 .61
24J 70 .84 .79 .78 .78 . .76 .74 .68 .78 . .82
24K 83 .87 .83 .83 .82 .85 .77 .77 .65 .80 .80 .80
24L 85 .76 .75 .68 .73 .72 .67 .63- .53 .66 .67 .69
278 203 .71 .62 .66 .66 .63 .65 .63 .G : .64 71 .%#
27E 969 .52 .49 .45 .47 .47 .45 .44 .36 .47 .46 .47
27F 124 .63 .55 .47 .53 .52 .47 .44 .18 .46 .50 .52
27M 50 .89 .80 .67 .70 .75 .63 .63 .45 .74 .68 .74
27N 199 .58 .39 .49 .44 .45 .47 .48 .46 .48 .47 .47
46N 116 .49 .45 .39 .44 .42 .42 .36 .32 .40 .40 .45

28 69 .71 .64 .65 .65 .63 .65 .64 .59 .65 .66 .64
35K 69 .71 .64 .65 .65 .63 .65 .64 .59 .65 .66 .64

29 2977 .72 .67 .66 .67 .67 .64 .63 .54 .66 .66 .67
35E 511 .5 2 . 83 .6 .61 .Al 58 z7 .48 .61 .61 .61
29F 87 .84 .76 .78 i79 .76 .7-8 .7-7 .-68 .81 .79 .81
29J 853 .75 .72 .67 .72 .70 .68 .64 .55 .69 .68 .72
29M1 433 .70 .63 .66 .64 .66 .62 .63 .54 .65 .64 .66

29 29 76 71 70.68 .70 .65 .66 .55 .71 .69 .69
29V 469 .72 .70 .67 .70 .68 .67 .64 .57 .68 .69 .71
35E 112 .55 .52 A~8 .53 .51 .51 .48 .41 .48 .48 .50
35H 218 .70 .60 .66 .62 .64 .63 .67 .61 .66 .65 .62

(Continued'
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Table 2.9 (Continued)

Mean Validities for AA Composites by lOS Within Career Nanagment Fields

31 30356 .61 .55 .57 .58 .55 .59 .57 .55 .57 .59 .58
26Q 878 .58 .52 .51 .65 .52 .53 .50 .47 .49 .53 .53
31C 7262 .65 .59 .62 .63 .59 .63 .61 .59 .62 .64 .62
31K 5229 .57 .48 .53 .53 .50 .55 .53 .53 .52 .55 .53
31H 6120 .70 .63 .66 .67 .63 .68 .66 .63 .66 .68 .67
31N 509 .55 .50 .46 .52 .49 .51 .48 .41 .48 .47 .51
31V 1869 .57 .52 .52 .55 .50 .55 .53 .50 .54 .54 .54
320 995 .67 .65 .60 .64 .63 .61 .56 .49 .60 .61 .64
36C 2907 .56 .46 .52 .51 .48 .53 .54 .53 .52 .54 .51
36M 358 .35 .23 .30 .27 .26 .30 .32 .33 .30 .31 .28
72E 3271 .55 .52 .51 .53 .51 .53 .50 .47 .51 .53 .53
72G 958 .62 .61 .56 .60 .59 .56 .53 .44 .56 .56 .60

46 242 .83 .79 .68 .73 .72 .68 .63 .53 .72 .72 .77
71Q 159 .84 .80 .68 .73 .73 .68 .63 .53 .72 .73 .78
71R 83 .82 .76 .67 .73 .68 .69 .64 .54 .72 .71 .75

51 4443 .66 .55 .62 .60 .58 .62 .61 .60 .61 .63 .60
518 1132 .65 .57 .62 .60 .58 .62 .61 .60 .62 .64 .62
5iC 135 .6 .4 . 7 . 3 . . 3 . . . "
51K 346 .64 .50 .53 .54 .50 .54 .54 .52 .53 .57 .54
SiM 72 .77 .70 .73 .72 .72 .72 .71 .66 .72 .73 .72
SIR 381 .57 .45 .53 .49 .48 .52 .51 .52 .50 .52 .49
62E 1203 .67 .56 .65 .62 .61 .64 .64 .62 62 .65 .62
62F 382 .72 .61 .69 .66 .64 .68 .71 .68 .70 .71 .66
62J 705 .67 .57 .64 .63 .59 .65 .64 .63 .63 .65 .63
828 87 .53 .50 .42 .51 .48 .47 .42 .35 .43 .44 .49

54 898 .71 .62 .65 .67 .63 .67 .65 .62 .64 .67 .66
54C 423 .67 .54 .61 .60 .57 .63 .61 .61 .58 .62 .59
PE 475 -74 -7n .69 .72 =69 .70 .R .FA 67 .69 .72 .72

55 2805 .57 .53 .51 .52 .53 .50 .48 .42 .52 .52 .53
55B 2176 .55 .52 .50 .51 .52 .49 .48 .42 .51 .51 .52
55D 119 .67 .58 .64 .61 .59 .64 .65 .62 .66 .66 .63
55G 400 .64 .57 .55 .58 .57 .54 .49 .43 .51 .54 .55
55R 110 .58 .55 .44 .49 .52 .43 .38 .28 .44 .43 .51

(Continued)
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Table 2.9 (Continuod)

Sen Validities for AA Composites by NOS Within Carer Nanagamnt Fields

63 34271 .67 .53 .61 .59 .55 .64 .64 .64 .61 .64 .59
41C 451 .62 .56 .56 .58 .55 .58 .55 .52 .56 .58 .57
446 680 .72 .61 .68 .66 .62 .70 .69 .68 .69 .70 .68
44E 456 .76 .60 .68 .68 .64 .72 .70 .70 .67 .70 .68
458 181 .64 .44 .49 .52 .45 .55 .49 .55 .45 .54 .50
450 5:4 .60 .46 .48 .46 .45 .47 .49 .46 .51 .51 .48
4SE 60 .84 .74 .71 .77 .70 .75 .73 .69 .74 .79 .77
45K 700 .69 .58 .60 .62 .57 .64 .62 .61 .62 .65 .62
45L 304 .69 .53 .60 .56 .54 .59 .59 .59 .59 .61 .57
45H 580 .60 .49 .53 .52 .51 .52 .51 .47 .51 .52 .52
45T 79 .76 .64 .70 .69 .65 .71 .66 .67 .66 .72 .69
520 2491 .72 .66 .67 .71 .66 .72 .68 .65 .67 .70 .69
628 1550 .77 .53 .68 .64 .58 .71 .72 .76 .67 .71 .62
638 12311 .64 .49 .59 .56 .52 .61 .61 .63 .58 .61 .55
63D 1282 .68 .53 .61 .60 .54 .65 .64 .66 .61 .65 .59
63G 472 .67 .54 .61 .60 .55 .63 .63 .61 .62 .62 .61
63H 3075 .73 .62 .70 .67 .64 .71 .71 .70 .70 .71 .67
63J 551 .63 .50 .58 .56 .53 .59 .59 .59 .57 .60 .55
63N 2030 .59 .42 .52 .49 .43 .54 .55 .58 .53 .55 .496--%PL .-or .9, .en .re .5% .9 .,i ., .,,0 .,. cc

63T 2308 .71 .49 .62 .59 .51 .66 .66 .70 .62 .65 .58
63W 2296 .69 .52 .63 .59 .54 .65 .66 .67 .63 .65 .59
63Y 949 .66 .52 .60 .57 54 .62 .61 .62 .60 .63 .58

64 16854 .56 .50 .53 .53 .51 .53 .53 .50 .53 .55 .53
57H 1228 .44 .35 .37 .38 .36 .37 .37 .35 .36 .38 .37
64C 14917 .57 .51 .55 .54 .52 .55 .55 .52 .55 .56 .54
71N 709 .56 .53 .49 .52 .53 .46 .44 .36 .46 .47 .50

Aotitude Area Composites

CL - Clerical I41 - Mechanical Maintenance
CO - Combat NM - Mechanical Maintenance (New)
EL - Electronics OF - Operators/Food
FA - Field Artillery SC - Surveillance and Communication
GM - General Maintenance ST - Skilled Technical
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Mechanical Maintenance Aptitude Area Composite

Current (M9): -AS (Auto/Shop Information)

PC (1echanical Comprehension)

El (Electronics Information)

NO (Numerical Operations)

Proposed (N64):. 2 AS (Auto/Shop Information)

Mc (Mechanical Comprehension)

El (Electronics Inforamtion)

Figure 2.4. Proposed change in the Nechanical Naintenance Composite.

briefed once more at the Project A Analysis Group In-Progress Review (IPR)
meeting in July 1987. Table 2.10 shows the specific changes that were
proposed. Subsequent to this meeting, briefings on the proposed changes
were prepared for each of the proponent schools. ARI staff have presented
these briefings where they were requested.

SUJNKARY AND CONCLUSIONS

The most significant finding from this research was that the
existing AA composites do a reasonably good job of predicting subsequent job
performance. In the end, only relatively minor changes to the existing set
of composites were proposed. These included a change in the formula for
computing the Mechanical Maintenance composite and the reassignment of
several MOS to different composites for classification purposes.

A second finding was that the relevant dimensiunality of the current
predictors is small. Only two relevant dimensions were found. This leaves
a great deal of room for additional predictors (e.g., spatial, psychomotor,
or interest measures) that might be of significant benefit in increasing
classification efficiency.
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Table 2.10

Proposed Changes in Assignmnt of NOS to Aptitude Arec Composites

To Im•rove Overall yalidity

03C Physical Activities Spacialist 71 CL ST

0511 EW/SIGINI !nter-IMC 98 CL ST
15E PERSHING Missile Crewemer 13 CO OF

160 HAWK Missile Crewmieer 16 CO OF
16E HAWK FC Crewmember 16 CO OF
16H ADA Op-Intel Asst i& CO OF
16J Def Acq Radar Operator 16 CO OF
16P ADA Short RG Missile Crewuember 16 CO OF
16R ADA Short RG Gunnery Cremobr 16 CO OF
16S MANPADS Crewmember 16 CO OF

24M VULCAN System Mech 23 M14 EL
24N CHAPARRAL System Mech 23 M14 EL
251 ADA CHO/Cont System Operator/Repairer 23 CL EL
26T RDO/TV System Specialist 25 OF EL

36C Wire System Inst/Operator 31 SC EL
IfiM Wire Systes Operator 31 SC EL
42D Dental Lab Specialist 91 CL G4

SR Interior Electrician 51 04 EL
55B Amnunition Specialist 55 CL GM
55R Ammunition Stk Con & Act 55 CL ST
57F Graves Reg Specialist 76 CL GM
68D ACF1 Powertrain Repairer 67 EL wM
68G Aircraft Structural Repairer 67 ST 94-

71R Broadcast Journalist 46 CL SY
72G Auto Data Telecom Cen Operator 31 CL SC
73D Accounting Specialist 7i CL ST
74D Computer/Tape Writer 74 CL ST
74F Programmer/Analyst 74 CL ST
77F Petroleum Supply Specialist 77 GM CL
82C FA Surveyor 13 FA ST

91E Dental Specialist 91 CL ST
91P X-Ray Specialist 91 CL ST
91Y Eye Specialist 91 CL ST
92B Medical Lab Specialist 91 CL ST
93F FA Met Crewmember 13 FA EL
96D Image Interpreter 96 GM ST
96R Gnd Survl System Of 96 SC EL
97B CI Agent 96 GM ST

(Continued)
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Table 2.10 (Continued)

Proposed Changes in Assignment of NOS to Aptitude Area Composites

14S 2 AA New UO01

To lWrove Accuracy of Prediction for Womn o

05D EW/SIGNT Ident/Loc 98 CL ST
05K EW/SIGINT N-N Intep 98 CL ST
12C Bridge Crewmember 12 Co HN
98C EW/SIGINT Analyst 98 CL ST

To Imorove Conceptual jMatch of Composite and Job

19E Cannon FD Specialist 13 FA ST
16T PATRIOT Missile Crewmember 16 CO OF
16F Light Air Def Artillery Crew (RC) 16 CO OF
16G ROLAND System Crew (RC) 16 Co OF
24S ROLAND System Mech4nic 16 9I SC
27C ROLAND System Repairer 16 MM SC

Aptitude Area Composites

CL - Clerical
CO - Combat
EL - Electronics
FA - Field Artillery
GM - General Maintenance
W - Mechanical Maintenance
OF - Operators/Food
SC - Surveillance and Commnication
ST - Skilled Technical
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A third finding was the importance of SQT data for monitoring the
appropriateness of different predictors for different MOS. Given the
changing nature of many MOS, it would seem prudent to plan for periodic
reanalyses as new SQT data become available.

Finally, development of estimates of the potential benefit of AA
changes that go beyond indexes of validity or classification efficiency
would be desirable. Given tte constraints on assigning applicants to MOS
and the uncertain influence of applicant choice, an accurate overall index
seems unlikely. It might be preferable to develop indirect indicators of
the adequ,-icy of the AA composites. The number of recruits who do not have
enough ab'lity to complete training or the number who do not achieve
adequate Job proficiency might be of particular interest. The Project A
longltudinzl data should provide a mich stronger basis for describing the
impact of alternative selection composites.
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Chapter 3
WEIGHTING CRITERION CCNPONENTS FOR A COPOSIT IIDMEX

.The data from the Concurrent Validation sample have been used to revise
and develop more completely a model of job performance for entry-level
performance in te•ms of five basic components (General Soldiering Skills,
NOS-Specific Technical Skills, Leadership/Effort, Personal Discipline,
Military Bearing/Physical Fitness). This process ws described in the
Project A Annual Reoort for FY 1986 (Campbell, 1986a; also Carpbell, 1986b,
and Wise, Campbell, McHenry, & Hanser, 1966).

Results have shown that each of the components can be predicted with
considerable validity and that the validity of the different predictor
domains varies systematically across criterion components. Yet to be
determined is how a composite index of performance can be formed and what
the validity of the Trial Battery is for each t& when just one coiosite
indicator of performance is used.

This cha3pter describes research conducted to determine the best method
to weight the importance of the job performance components in an overall
composite index of performance. Weighting judgments for each Project A 4OS
were then gathered from noncommissioned officers (NCOs) and officers
familiar with each OS. Analyses of these data are presented in the final
sections of the chapter.

BACKGROUND

Several methods are available for assigning weights to dimensions of
performance in such a way that they reflect the dimensions' relative
importance to overall performance. Four procedures that have been
emphasized in the literature are :a) the Two-Factor-at-a-Time conjoint
procedure; (b) the Full-Profile conjoint procedure; (c) the Kelly Bids
system; and (d) the Kane method.

In a conjoint procedure the respondents are asked to rank order, rate,
or otherwise choose among two or more sets of profile descriptions that vary
along the dimensions of interest. The relative weights for the dimensions
can be inferred from the relationships between the dimensio., values built
into the descriptions and the rank orders or ratings (the dependent
variable) of the profiles. The Two-Factor-at-a-Time and the Full-Profile
approaches have been generally used in conjoint procedures.

The Two-Factor-at-a-Time is also referred to as the Trade-off procedure
(Johnson, 1974). In this procedure the performance factors are evaluated on
a two-at-a-time basis. The evaluators are usually asked to rank the various
combinations of each pair from most preferred to least preferred (Green &

1This ch&,ter is based on Sadacca, deVera, DiFazlo, and White (1986)
tvnd Sadacca, Campbell, White, and DiFazlo (1988).
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Srinivasan, 1978). The advantages of using this procedure ire that it is
simple, reduces information overload, and lends itself to mail questionnaire
administration. It does, however, have some limitations. It has been
criticized as being unrealistic becavie -,Mre are other factors that must
also be considered in the overall evaluation. Some researchers (Green,
1974; Johnson & VanDyk, 1975) have pointed out that the total number of
required evaluations Is quite large when there are multiple levels within
the dimensions; in these circumstances the respondents may attend to one
dimension first before considering the other (Johnson, 1974).

The Full-Profile approach attempts to address som of the limitations
of the Two-Factor-at-a-Time procedure, following the same procedure but
utilizing the complete set of factors in the descriptions. It gives a more
realistic description of the stimuli being judged by defining the levels on
all of the factors, and possibly taking-into account the potential
environmental correlations between the factors in real stimuli (Green &
Srinivasan, 1978). It Is, however, not devoid of limitations. Information
overload is highly likely as the number of factors in the profile increases.
Furthermore, the respondents may simplify the task by ignoring variations in
the less important factors or by simplifying the factor levels themselves
(Green & Srinivasan, 1978). For these reasons, use of thi, procedure is
generally limited to five or six factors.

The measurement scale used for these conjoint procedures is either non-
metric (paired comparisons, rank order) or metric (rating scales assuming
interval scales, ratio scales obtained by constant-sum paired comparisons).
For the Two-Factor, the non-metric scale is more appropriate because the
rank order of the cells in a trade-off table need not depend on the levels
of the missing factors, except if the attributes are correlated (Green &
Srinivasan, 1978).

The effectiveness of these two procedures has been evaluated by several
researchers. Montgomery, Wittink, and Glaze (1977) reported that the Two-
Factor procedure yielded higher predictive validity. Their research focused
on Job choices made by business graduates and used a total of eight
attributes. In a study of commuters' choice of transportation modes tnh
varied along nine attributes, Alpert, Betak, and Golden (1978) reporitd
better goodness-of-fit for the Two-Factor procedure. Jain, Acito, Malhotra,
and Mahajan (1978), on the other hand, reported that the two methods yielded
approximately the sawe level of cross-validity in the context of choosing
checking accounts offered by various banks when the accounts were described
via five attributes. Oppedijk van Veen and •3eazley (1977) found that the
utilities determined by the two methods were roughly similar in the context
of a durable goods product class when using three attributes.

In the Kelly Bids system for weighting purposes, the respondents are
asked to allocate 100 points across the criterion dimensions on the basis of
their relative importance. Schmidt (1977) found this procedure better than
"^thers because the focus is on the hypothetical 'true' criterion.
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Kane (1980) maintained that observability and uncertainty should also
be considered critical in all appraisal situations. He therefore proposed
the Kane method for assigning weights to performance factors. An important
aspect to this procedure is the designation of a level of specificity for
assigning importance weights (e.g., task level) prior to any activity.
The respondentc are then asked to identify the component having the least
Importance for measuring overall effectiveness; this component is assigned a
weight of 1.0. The respondents are then asked to compare the remaining
factors to the least imp 'tant component, assigning weights to reflect how
many times more important each factor is in comparison to the least
important factor.

All four procedures for assigning weights to performance factors have
been shown to work well in a variety of settings. The appropriateness of
the methodology depends to a great extent on the purposes and the type of
factors and variables of the research endeavor. Consequently, before
proceeding to the actual determination of NOS weights, the Project A staff
conducted a series of exploratory studies with the vt,.,ous procedures to
determine which methods would be most suitable for this project.

PILOT TESTS OF METHODS FOR WEIGHTING CITTERION COKPONENFS

Three pijot experiments were conducted to select the procedures to be
used in weighting performance constructs (components) for Proje-t A. The
primary focus in these experiments was on the weighting procedures them-
selves, not on the weights of the con irui.L fou a qiveii 'O. %,r interest
in conducting the experiments was in selecting one or more procedures for
weighting the components of performance that would be acceptable to the Army
and would yield a reliable, valid set of weights for each of the sampled VOS
when the procedures were applied by the appropriate subject matter experts
(SMEs). The three pilot experimentt were related in the sense that the
weighting procedure selected as a result of the first experiment was also
used in the second anid third experiments to further evaluate that and other
procedures. The experiments and their results will be described briefly
prior to describing the actual component wtighting procedure.

... 1nt. *.jtA.r an1, D.gtjltg

Sixteen Army officers stationed at Fort Meade, Maryland, and Fort
Monroe, Virginia, participated in the first experiment. Their task was to
assign relative weights to six perfoviwnce constructs for three HOS --
Infantryman (11B), Light Wheel Vehicle Mechanic (638), and Administrative
Specialist (71L).

At the time the experiment was conducted in the ýjurmer of 1985, the
Project A performance constructs for a Job performance model had not yet
been selected. Therefore, a plausible set of six constructs whose weights
might be expected to vary considerably was used for the experinent. The sil
performance constructs were (a) deper,dability, (b) MOS-specific task
performance, (c) MOS knowledge, (d)military bearing, (e) performance under
adverse conditions, and (f) performance on comwn, general soldiering tasks
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(e.g., putting on a gas mask). The construct weights for the three NOS were
assigned by the officers under a replicated 3 x 3 Graeco-Latin square design
(Figure 3.1) in which three weighting procedures were used under three
different military scenarios.

All three procedures involved direct Judgments of the relative weight
that each performance construct should receive in forming an overall
coqmosite performance score. In procedure A, the officers were first asked
to rank order the six constructs, and then to assign 100 points to the
first-ranked construct and scale the other constructs accordingly (this is a
variant of the Kane method). In procedure B, the officers were instructed
to divide 100 points aong the six constructs in a manner that reflected the
relative weight that should be given the constructs. In procedure C, 15
pairs of the six constructs were presented in a paired-comparison protocol;
the order of presentation followed the optimization procedure worked out by
Ross (1934). The officers' task was to divide 100 points between the two
constructs being Judged in any given pair.

The Judgments were made in the context of three different scenarios
(Figure 3.2). The scenarios described respectively a peacetime condition,
a period of heightened tensions and a wartime setting in which hostilities
had just broken out. The site (i.e., Europe) of the three scenarios was the
same.

After completing the construct weighting judg•ents, each officer used
four 7-point scales to evaluate the weighting mthods on the following
dimensions:

(1) Acceptability to the Army.

(2) Ease .f making the judgments called for by the method.

(3) Their confidence in the validity of the judgments made.

(4) The amount of agreement with other workshop participants
that could be expected.

The relevant mean ratings across the four dimensions are shown in Table 3.1.
After the officers completed rating the methods, an informal Ciscussion was
held to solicit their opinions about the methods.

The design permitted testing for the significance ot differences in
mean ratings on the four dimensions for procedures and for scenarios, and
for any Procedure by Scenario interactions. None of the main effects due to
the scaling procedure or scenario were. significant. However, significant
(p<.05) Procedure by Scenario interactions were obtained for the scales
showing acceptability to the Army and the raters' confidence in their
Judgment, and for the average of the four scales. Procedure A (in Wtich 100
points were assigned to the first-ranked construct) had particularly low
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Scali•g Mettods: Maximum 100 points (A), divide 100 points (B),
paired comparison (C).

Military S.enario: Wartime (a , period of heightened tensions (b),peacetim~e (c).

Nunlwr of
,%biects NQ 1 NSfN O 1L

2 Aa Bb Cc
SBc Ca Ab
1 Cb Ac Ba

NO 63W S 71NSI

2 Aa Bb Cc
2 Bc Ca Ab
2 Cb Ac Ba

MOS IL MO 18 O 3

2 Aa Bb Cc
2 Bc Ca A
2 Cb Ac Ba

Figure 3.1. Replicated Graeco-Latin Square design.
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PEACETINE SCENARIO

Europe is in the peacetime condition currently prevailing there.
Your Corps' mission Is to defend and maintain the host country's
border should war break out. The potential enemy approximates a
combined arms Army and has nuclear and chemical capability. Air
parity does exist. The Corps has personnel and equipment suffi-
cient to make it Wission capable for training and evaluation. The
training cycle ii-cludes periodic field exercises, command and
maintenance inspections, ARTEP evaluations, and individucl soldier
training/SQT testing.

HEIGHTENED TENSIONS SCENARIO

Europe is in a period of heightened tensions. There is an
increasing probability that hostilities will break out in the next
several months. Your Corps' mission is to defend and maintain the
host country's border should war break out. The potential enemy
approximates a combined arms Army and has nuclear and chemical
capability. Air parity does exist. The Corps' training and other
preparatory activities have been substantially increased. Most
coz-bat and associated support units are participating in frequent
field exercises. Most units are being actively resupplied.

WARTIME SCENARIO

Hostilities have broken out in Europe and your Corps' combat units
are engaged. Your Corps' mission is to defend, then reestablish,
the host country's border. Pockets of enemy airborne/heliborne
and guerilla .........i...ts "~e Upeatu1v Lolugout ... 1 o1 s sct
area. Limited initial and reactive chemical strikes have been
employed but nuclear strikes have not been initiated. Air parity
does ex;t.

Figure 3.2. Three different military scenarios.
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Table 3.1

Experiment 1: Roan"n atingab of Nine Weighting Procedure/Scenrrio
Co¢binations

Scenario

Procedre Peacetie Heoihtened Tensions arntim

A. Maximum - 100 points 2.85 4.75 4.79

B. Divide 100 points 4.95 5.12 4.20

C. Paired Comparison 4.62 4.60 4.35

a Separate means based on ratings of five or six officers.
b Seven-point rating scales in which I - Low and 7 - High.

ratings when combined with the peacetime scenario, but had relatively high
ratings when combined with the wartime and heightened tensions scenarios.

The officers generally expressed preference for procedures A and C over
procedure B, and thought that the time they spent in Procedure B in making
sure that the sum of their weights equaled 100 detracted from their ability
to judge the relative importance of the performance factors. It was also
evident that if a larger number of constructs were ultimately identified,
procedures B and C could become fairly onerous.

The officers also expressed a general preference for the heightened
tensions and wartime scenarios over the peacetime scenario as the setting
for the Judgments. From the discussion, it also seemed that a heightened
tensions scenario would evoke a more uniform frame of reference across the
many different kinds of subject matter experts providing the NOS construct
weights than a wartime scenario would, unless the wartime scenario was made
(uite specific. however, ipc~ilicity in the bie.sarlo coului peoduce unwanited--
dependency of the construct weights on particular elements in the scenario,
which could detract from the validity of the weighted composite as an
overall, general measure of OS performance.

Experiment 2: Pr•cedure and Results

The second pilot experiment was conducted in the winter of 1985 at Fort
Bragg, North Carolina. using two 4-hour workshops. One workshop was
attended by 15 officers, the other by 15 NCOs. The workshop participants
were asked to w&ght f:• paformance constructs for the Infantry MOS: (a)
demonstrating commitment to the Army, (b) technical proficiency and
knowledge, (c) physical fitness and military bearing, (d) performance under
adverse conditions, and (e) maintaining and servicing weapons and equipment.
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Each participant used the three different weighting methods described
in the fol lowing instructions:

(1) Rank order the five constructs, assign 100 points to the
first-ranked construct, and then scale the other constructs
accordingly (sim as procedure A in Experiment 1).

(2) Based upon their scores on the separate constructs, rank
order 25 infantrymen In order of their overall perforsance.
For each infantryman, a different set of performance scores
on the five constructs was given on 7-point scales that
range from the lowest level of performance to the highest.
A samle profile is shown in Figure 3..'&.

(3) Based upon their scores on two constructs, rank order 10
sets of 13 infantrymen in order of their overall performance.
In each set, the performance scores on two constructs are
given on the same 7-point scales used in the second method
.bove. A set of 13 infantrymen is given for each of the 10
possible pairs of the five constructs. (See Figure 3.4.)

The second and third methods are variants of the conjoint approach to
scaling in which, instead of obtaining the relative importance of the
performance constructs directly, the Judges' weights for the performance
constructs are inferred from the rank order they give sets of hypothetical
soldiers whose performance on the constructs has been systematically varied.
M Iti spI regressi," •dh+ts are ralreohated frrm the interrelationsh0ipsbetw.en the rank orders provided by the Judges and the performance construct
levels given in the performance descriptions. In the paired-comparison
method, these regression weights are then used to derive the construct
weights, using a ratio scaling procedure described by Torgersotr (198, pp.
105-112). Thisprocedure results in a set of scale values or weights for
the constructs whose geometric mean is equal to 1.0.

The judgments were made in the context of a worldwide increase iW/
tensions (Figure 3.5). The weighting methods were applied in counter-
balanced order by the 15 participants in each workshop. After completing
each method, the participants rated the method on the four 7-point scales
useJ in the first experiment.

Table 3.2 presents the mean rating-- given the three weighting methods
by the 30 workshop participants, along with the results of analysis of
variance tests of the significance of the method mean differences. The
ratings clearly favored the direct estimation method, while the full-profile
conjoint method, which involved rank ordering the descriptions of 25
hypothetical infantrymen, generally received the lowest ratings. A breakout
of these ratings by type of judge indicated that both the officers and the
NCOs generally preferred the direct estimation method mst and the full-
profile conjoint method least.
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Slolier Rank nrgqr
0ovrell Scose. .

M0S: :n'afrrWet (11f ) i

A. K(M 1tTATIG CO€MMITMENT TO THE ARMT
Ihintaining Arvy trailliOns. spirit Oa4 fellwinip.

Snows lack of feaication I Gnerally supports Army shows C~onstant Ge-.D
t* Arts tradti.Is and & tradition& a@ valVe. to Arm trditlOri
vaelues. J. . .. livs

|3 6 -

6. PHYSICAL FITNESS AND MlLITAIR APPEARALNC
PAintaining military stanoaris of phycial fitness;
maintaining proper military appearance sad
standards of cleanlip ss a•d grominig.

Piintains alei li poor MPeets Ar.y standardsi of •Acteds Armay Staniar
physical cood-itlo. Fails physical fitness. Oresses and ez;ecatloas set for
to Poet a|l~ltry standards mostly ano ovai$ " 9hjr$ical fithtsS.
for Gress and personal sutandards of personal Maint1ain% encllenti

hygi•e. hygiene. personal hygient an:

I jproper appea'ancet.
012 6 __j

C. MAII(TAINIING AD SEtYICING WEAPO AND EWtI•PMEIT
Leeping teapons and equipment clean w4 serviced
and prtpareu for the fiel*.

ails to ;ar'orr. V. Perf--res routnecta Always ate.-s essl;-vi
imaroperly pereoes ChtAtS.and PtV&",Ieve e ma1ntenancet weapons on3 EOu1.4'et In
*no Provent.ve a41itevancton avapons an3 . reaor-mnSe:•cn
on W022ons on., t~vufie~nit.

1 2 3 6 7

0. TECHNICAL PROFICIENCY AND DaWrLEDGE
Cfectiwenass In applying technical kftowietzg amd
Proficiency lon carying out 'IDS tasks.

Does noot iispla"y thied 011tplays the tnowltdge/ DI DSPlas the knowl t,;0!
kn:wl~d~tskIii requie still requyrei to perfors silt porforv4 &1l job

ass~gig 'entS aed tak. tasks properly. but may Iproperty.
Ineed help for harjer tasksII

taks 31 7

E. PEIFORKOCE UNDER ADW`tRSE CONDIrloM
Contihuintg to eneCUte appropriate sodgier mkills
phfoor ceftat condition% or "odr harosnip.
stressful or otherwise difficult circumstances.

MI itS fretauent -jistatts Olates nis:ames I Atre. Almiost ne~ver names uivs.
Io cooat 1tvuatiln orn I _uently In comat or tames in cooS, t 0r
otherwise Stressful othewvise stressful Othf-Witt stressful
sItuations. situstio(ll. situILionr.U

2 72~

Judge %0._

Figure 3.3. Sample NOS 11B profile form
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Name __ _ _ __Sheet No. 01

OVERALL PERFORMANCE SCORE SHEET

Performanc. Level

Soldier Wemonstrating Com- Technical Proficiency Rank Overall
No. mitment to the Army and Knowledge Order Score

- -
1 5 5
2 1 4_ _

3 2 6 ___

4 4 7-
3 4 4 -

6 6 S
7 6 2
8 3 2--
9 4 1-

10 5 6- -

11 2 3--
12 3 3-
13 7 4-

PeDfor,?enc* Scale%:

DEMONSTRATING COMM!TMEHT TO THE ARMY
Maintaining Army traditions, spirit and fellowship.

Shows lack of dedication Generally supports Amy Shows constant cevotion
to Amy traditions and traditions and values, to Army tradition and
values. values.

1 2 3 4 5 6 7

TECHNICAL PROFICIENCY AND KNOWLEDGE
Effectiveness in applying technical knowledge and

proficiency In carrying out MOS tasks.

Does not display the Displays the knowledge/ Displays the knowledge/
knowledge/skill required skill required to perform skill to perform all job
to perform many job most job assignments and assignments and tasks
assignments and tasks, tasks properly, but may properly.

need help for harder tasks

) 2 3 4 5 6 7

Figure 3.4. Example of Overall Performance Score Sheets.
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The world is in a period of heightened tensions. There is an
increasing probability that hostilities will break out in Europe,
Asia, the Caribbean, Latin America, and Africa. The Army's mission
is to support U.S. treaty obligations and to help defend the
borders of allied and friendly nations. Sow of the potential
enemies have nuclear and chemical capability. Air parity does
exist between allied forces and potential hostile nations. U.S.
Army training and other preparatory activities have been
substantially increased. Most combat and associated support units
are participating in frequent field exercises. Most units are
being actively resupplied.

Figure 3.5. Worldwide increase in tensions scenario.

The methods were also compared on three other dimensions: judge
reliability (intraclass correlation), correlation between mean weights
assigned by the officers and HCOs, and the intercorrelations amng the sets
of mean weights obtained by the three methods for all participants. These
statistics are shown in Table 3.3.

In general, the conjoint paired-comparison method yielded the highest
intraclass correlations for both officers and NCOs while the conjoint full-
profile method had the lowest values. The correlation between the mean
officer and NCO weights obtained from the conjoint paired-comparisons method
also was tihe highest (r- .91), while the conjoint full-profile officer/NCO
correlation was the lowest (r - .60). The mean weights obtained from the
drect estimation and the conjoint paired comparisons were highly correlated
(r- .93) while the correlations of these weights with those obtained from

the conjoint full-profile method were quite low. On the basis of these
results and the participant method evaluations described earlier, it was
decided to drop the conjoint full-profile method from further consideration.

Experiment 3: Procedure and Results

The third experiment was also conducted in the winter of 1985, at Fort
Bragg, using two 4-hour workshops. One workshop was attended by seven
officers, the other by eight NCOs. The workshop participants were asked to
weight seven performance constructs for the infantry MOS. The seven
constructs included the five used in the second weighting method experiment
plus two additional ones--avoiding serious disciplinary problems ind
providing peer leadership and support.
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Table 3.2

Experimnt 2: Nean Ratilng of Weighting Methods
(n - 15 officers, I NCO$

Average
.eightling Mthod A j~ jjjjyl LM Yiilx Agrmnt BJtifl.

Direct estimation 4.30 5.13 5.80 4.77 5.00

Conjoint paired-
comparison 4.23 4.13 5.17 4.50 4.51

Conjoint full-.
profile 4.27 3.87 5.10 4.23 4.37

Significance .020 .002 .048 NS .04

a Seven-point scales in which 1 a Low and 7 a High.

Table 3.3

Experiment 2: Agreemnt Indexes for Weighting Iothods

One-Rater Reliabiljit Correlation ]ntercirrela!in
OffiNCO Full Paired

Weightirg Method Officer NQ _Ll Means Profile -_LomL

Direct estimation .27 .24 .25 .8i .17 VJ

Conjoint full-
profile .23 .01 .11 .60 .15

Conjoint paired-
comparison .54 .32 .42 .91
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Each participant used the three different weighting methods described
below and in the following order:

(1) Based on scores on two constructs, participants were asked to rank
order 21 sets of 13 infantrymen in order of their overall perform-
ance. This is the same basic conjoint paired-comparison procedure
used in the second experiment. In this case, however, in addition
to rank ordering the 13 infantrymen, the judges assigned perform-
ance scores that reflected the soldiers' relative overall
performance.

(2) The participants were then asked to rank order the seven con-
structs, assign 100 points to the first-ranked construct, and then
scale the other constructs accordingly (the direct estimation
procedure used in Experiments I and 2).

(3) The third method was a variant of the second and incorporated a
Del hi procedure. Participants first indicated why they had
ranked and weighted performance factors as they had in method 2
above. These reasons were passed around to the other workshop
participants; also passed around were the average and range of the
weights given each performance factor by the workshop participants
in method 2. After considering this feedback information, the
participants reassigned weights to the performance factors using
lethod 2 above. The Delphi procedure was then repeated once more.

The above Judmrents were made in the same context of a worldwide
increase in tensions that was used in Experifent 2. After cocpleting each
method, the participants rated the method on the same four 7-point scales
used in the first and second experiments.

Table 3.4 presents the mean ratings given the three weighting methods
by the 15 workshop participants, along with thz results of analysis of
variance tests of the significance of the mean differences between methods.
The ratings for the direct estimation and modified Delphi methods were
generally higher than those given the conjoint paired-comparison method.

It is interesting to note that while the mean ratings given the direct
estimation method in Experiments 2 and 3 (sec Tabls 3.2 and 3•.,) .,
generally quite similar, the conjoint paired-comparison method generally
received lower ratings in Experiment 3 than in Experiment 2. However, only
the mean acceptability ratings for this conjoint method were significantly
different across the two experiments (4.23 vs. 3.43).

The weighting methods used in Experiment 3 were also compared on inter-
Judge reliability (intraclass correlation), correlation between mean weights
assigned by officers and NCOs, and intercorrelations among the sets cf mean
weights obtained by the three methods. For the conjoint paired-comparison
method, weights could be derived by using only the rank ow lers prov4ded by
the judges, or by using the overall performance scores assigned the sets of
13 infantrymen. Similarly, for the modified Delphi method, weights could be
obtained from the participants' judgments after the first round of feedback
or after the second and final round of feedback.
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Table 3.4

Experiment 3: Neon Ratingsg of Weighting Methods
(IL - 7 Officers, 8 KCOs)

Average
Weighting Method accep1tability fMa Valiiity Agreement Rating

Conjoint paired
comparison (PC) 3.43 4.20 4.60 3.86 4.02

Direct estimation 4.21 5.47 5.80 4.57 4.95

Nodified Delphi 4.46 5.43 5.93 4.62 5.09

Significance 1S .049 .010 itS .002

a Seven-point scales in which I - Low and 7 - High.

One-rater reliabilities were therefore calculated for five different
procedures of obtaining wei hts froe the judgments provided by the workshop
participants. These reliabilities, along with the correlations of the mean
weights of the officer and NCO participants, are shown in Table 3.5. The
correlations obtained between the five sets of man weights are shown in
Table 3.6. Also shown in Table 3.6 are the intercorrelations across weights
of the five common constructs used in Experiments 2 and 3 for all the
methods used in the two experiments.

Several inferences can be drawn from the data presented in Tables 3.5
and 3.6. First, there is no evidence that the one-rater reliabilities or
the correlations obtained from the officers and the NCOs are improved
substantially by adding the requirement to provide overall performance
scores as well as rankings in the conjoint paired-comparison method. Nor
are these agreement indexes improved by adoing one or two rounds of Delphi
feedback to the direct estimation method. Moreover, the correlations
between weights obtained through the two basic methods (conjoint paired-
comparisons ranking and direct estimation) and the weights obtained through
their respective extensions (conjoint paired-comparison scores and Delphi
rounds I and 2) ranged from .96 to .99.

Two other considerations led us to decide that in any future applica-
tion of the conjoint paired-comparison method the judges would not be
required to assign overall performance scores in addition to rank ordering
the sets of soldiers. First, from a practical point of view, tJe require-
ment to assign performance scores add•d about two minutes, on the average,
to the amount of time a judge takes to cooplete the judgment for one set of
13 hypothetical soldiers.
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Table 3.5

Experimnt 3: Agreement Indexes for Weighting Methods

One-Rater Reliability Correlation
Off/NCO

WelahtOna Method ffcer MM Means

Conjoint PC Ranking .43 .27 .35 .84

Conjoint PC Scores .32 .20 .27 .87

Direct Estimation .28 .20 .25 .84

Delphi Round 1 .26 .18 .22 .75

Delphi Round 2 .32 .18 .24 .77

Table 3.6

Experimnts 2 and 3: Intercorrelations of Mean Weights Obtained From the
Weighting Nethods Used in Both Experiments

Con- Con-
No. joint Del- Del- joint
of PC Dir- phi phi Dir- Full

Con- Rank- PC ect Round Round ect Pro
Weiohtina Method snruct i. . go E t _.LEst 1 .L.2.Et file

Conjoint PC Ranking 7 -
Conjoint PC Scores 7 .96 -
Direct Estimation 7 .73 .86
Delphi Round 1 7 .65 .80 .96 -
Delphi Round 2 7 .64 .80 .99 .97 -
Direct Est (Exp 2) 5 .82 .91 .96 .93 .93 -
Conj Full-Prof (Exp 2) 5 .12 .19 .36 .44 .44 .17 -
Conj PC (Exp 2) 5 .97 .98 .87 .37 .31 .93 .15
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The second consideration hNs to do with the assumption one mwkes about
the soldiers, scores on the constructs that are NJ being ifediately
comp•,red in the phired-comparison protocol. If one assumes that these other
construct scores are all high, the overall performance scores assi ned the
set of soldiers for the pair of constructs being judged might be different
than if one assumes that these scores are low, average, or mixed. The rank
orders, on the other hand, should not be so influenced.

Similar considerations led us to decide not to use the moified Delphi
method in addition to the direct estimation method.

The choice between the direct estimation method and the conjoint
paired-cowiparison ranking method was not an easy one. The direct estimation
method generally received higher evaluation ratings in both Experiment 2 and
3 and would obviously take less time to administer than the conjoint method.
On the other hand, the officer and NCO one-rater reliabilities obtained for
the conjoint method were higher than for direct estimation in both of the
exceriments. 1oever, for both the direct estimation and paired-comparison
methods the correlations between the officer and NCO mean weights were above
.80 in both experiments. The correlations between the mean weights obtained
in Experiment 2 and those obtained in Experiment 3 were very high for both
methods (.96 for the direct estimation and .97 for the conjoint method).

In short, although each method might have some adyantages over the
other, botn appeared to be sound methods of obtaining performance construct
weights. We therefore decioed to use both methods to wa;iut. th, perfo--. .ancc
constructs for MOS in the Project A sample.

OBTAINIWG PERFORMANCE COMSTRUCT WEIGHTS FOR PROJECT A NOS
",rocedure

The componernt weightinig Judgments for Project A MOS were collected in a
series of 2-hour workshops. Separate workshops were held for NCOs and
officers at each of two oosts for each of 20 MOS. One of these posts hcused
the siopon~rt school for the o z +he ^+ther hnosead fild units havino
officers and NCOs with expert knowledge of the MOS.

At each workshop, after a briefing on Project A, the participants were
first given general instructions which covered the background and purpose of
the workshop, and descriptions of the performance components (constructs)
aid t.Ue to methods (direct astiaation and conjoint ptired-comparison
rank Inq) that would be used to obtain weights for the components. The two
scaling methods were then administered, always in the s&ae order. The
participants were given a short bueak bet-oen metiods.
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The components to be weighted were the five job performance criterion
factors that had been developed as part of Project A's performance mooeling
effort (Cw,•bell, 1986a, chapter 7). The components were:

(1) Task proficiency: NOS-specific technical skills.

(2) Task proficiency: General soldiering skills.

(3) Exercise of leadership, effort, and self-development.

(4) Maintaining personal discipline.

(5) Military bearing/appearance and physical fitness.

S.&e1 of judgos

The sample plan called for a total of 36 judges for each MOS, half
coming from field units (FORSCOM and USAREUR) and half from proponent posts
(TRADOC). The judges were to be evenly divided among NCOs, company grade
officers, and field grade officers. Powever, the target sample composition
was not attained for every OS. In some cases where sufficient numbers of
officers and/or NCOs were not available, warrant officers who knew the jobs
well were used in lieu of company or field grade officers. Table 3.7 shows
the total sample of 712 judges identified by NOS, type of post, and grade
, . ,. tOWgh ýn _ndivd ! .OS fronnrtonis did. nnt meet the taroet.

overall the proportions of officers to WCOs and of judges from field units
to proponent MOS posts were quite close to the desired composition.

The Scaling Methods

On the basis of the results of the earlier exploratory experiments, two
methods were used to obtain importance weights for the five performance
constructs.

Direct Estimation. The judges first rank ordered the five constructs
in terms of their relative importance for deriving an overall performance
measure in the given OS. After assigning 100 points to the most isportant
performance construct, the judges scaled the other four constructs by
assi gning values that reflected the importance they felt each construct
should have in the total effectiveness score. The judges were allowed to
give any relative weight f-o 0 to 100 to the other constructs. After they
nitially assigned points to the constructs, the jidges were told to review

the weights they had assigned and make sure that they were in correct
pro2ort on to one another.

Uýc.rot ProdCoo . iJ. The judges were given performance profiles
4n 10 sets of )5 hypoth tical soldiers in the W)S. The 15 soldiers in any
orn, tet had different scores on two cf the constructa. The judgnertal ta,.k
was to rank the 15 soldiers in order of their overall performance. Whe.i tht
Judges ware satisfied with their ranking on one set, they proceedid tv thb
next set of 15 soldiers, wl'o had different scores on two other constructs
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Table 3.7

Composition of Judging Saaplea for Weighting Project A NOS

True f Unit__•

I f cr!_OfcrI Officer "

11B Infantryman 17 6 19 6 36 12
12B Combat Engineer 17 4 12 6 29 10
138 Cannon Crewman 6 6 21 6 27 12
16S MANPADS Crewman 11 6 11 5 22 11
19E Armor Crewmn 11 5 14 6 25 11

27E TOW/Dragon Repairer 6 16 S 16 11
31C Single Channel Radio Operator 13 6 t? 6 25 12
516 Carpentry/Masonry Specialist 4 6 21 6 31 12
54E Chemical Operations Specialist 20 14 20 14
55B Ammanltion Specialist 4 3 24 9 2B 12

63B Light Wheel Vehicle M4echanic 7 2 20 11 27 13
64C Motor Transport Operator 10 5 12 6 22 11
67N Utility Helicopter Repairer 12 1 17 12 29 13
71L Administrative Specialist 13 6 9 7 22 13
76W Petroleum Supply Specialist 10 11 10 11

76Y Unit Supply Specialist 15 5 8 5 23 10
91A Medical Specialist 25 13 25 13
94B Food Service Specialist 12 7 8 4 20 11
95B Military Police 23 13 23 13
968 Intelligence Analyst 11 6 11 6

Total 230 125 241 106 471 231

a In addition to the 702 officers and NCOs listed in this table, there were
10 judges whose grades were unknown, making the total sawple 712.

The order of presentation of the 10 pairs of five constructs was governed by
the optimization procedure worked out by Ross (1934). The order of presen-
tation of the 15 soldiers on the score sheets was originally randonized, but
for ease in making the Judgments and processing the data the order remained
the same for all 10 sets of soldiers for all 1405. However, the order of
presentation of the 10 pairs of constructs was randomized across OS.

In the conjoint method, the weights assigned by the judges must be
inferred from their rank ordering of the 15 hypothetical soldiers.
Presuxably, if a judge consistently gave a higher rank to soldiers with high
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performance scores on one construct than to soldiers high on the other
construct, then the judge considers the first construct mwre Imortant in
overall NOS performance than the second construct.

The Judges accomplished the two methods In the order listed above. The
full set of instructions and materials used to collect the weighting
Judgments for the Infantryman 1OS (11B) is given in Appendix D. The Judges
were given definitions of the performance constructs to study before they
made their Judgments. They w.re asked U, assume tat porforsance scores for
the given NOS were avaliab~e only on the constructs givcn.

The judges were further asked ta assumE that the tilitavry context or
scenario in which the soldiers' performance was being evaluated was thefollowing:

The world is in a period of heightened tensions. Theme is an
increasing probability that hostilities will break out in Europe,
Asia, the Caribbean, Latin America, and Africa. TIte Aivy's misstion
is to support U.S. treaty obligations and to help defend the borders
of allied and friendly nations. Sow of the potential enemies have
nuclear and chemical capability. Air parity does euist between allied
forces and potential hostile nations. U.S. Amy t'*lning and other
preparatory activities have been substantially increased, Most combat
and associated support units are participating it, freqvent field
exercises. Most units are being actively resupplie, -

ANALYSIS OF CRITERION WEIGHTING DATA

Data Transformation

The direct estimation scaling method yielded weights on a scale ranging
from 0 to 100. The range and distribution of direct estimation weigh.ts
varied considerably among the 'udges. To better reflect the combined
judgments of the construct weights across the judges for each MOS, the data
from each Judge were standardized prior to averaging--a procedure that would
tend to equalize the judges' contributions to the MOS mean even though they
may have assigned rather disparate sets of weights to the constructs.

To preserve the relative size of the weights that each judge had
assigned the constructs, each Judge's weights were transformed by multiply-
ing them by a constant (the ratio, 100/sum of the judge's weights). This
caused the five construct weights of each judge to sum to 100, but did not
change the relative values of the judge's weights. Consequently, the
average of the five construct weights of all judges was set at 20.0, und the
average of the five weights for any group of judges within and across NOS
was a so set at 20.0. The mean weight of a given construct obtained by
averaging the judges' individual weights could, of course, be different
from 20.

For the conjoint method, the data from each judge were sLaled using a

method developed by Comrey (1950) which is described in Torgerson (1958).
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Essentially, the multiple regression equation predicting the judge's rank
orders of the two performance construct scores of the 15 hypothetical
soldiers was first obtained for each of the 10 sets of soldiers. The ratio
of the two regression weights for each pair of constructs then became the
basic data entering into the scaling procedure. Since the correlation
between the two construct scores of the 15 hypothetical soldiers on each
performance rating sheet was specified to be zero, the ratio of the
regression weights is directly proportional to the correlation of each set
of construct scores with the judge's rank order of the soldiers. (The means
and standard deviations of the construct scores were equal for all
constructs.)

The scaling procedure employs a least squares solution to obtain a set
of weights that best fit the observed ratios. The resultant weights are so
scaled that their geometric mean is 1.0. To facilitate comparing the
conjoint weights with those obtained by the direct estimation method, the
conjoint weights for each judge were also linearly transformed so that their
sum was equal to 100 and their average equal to 20.0.

One reason for effecting the transformation concerned the practical
application of the weights to the construct scores. The final Intent is to
apply a set of weights to the construct variance/covariance matrix such that
the covariance of each construct with the composite total score is
equivalent to the construct weight obtained from the judges. In other
words, the contribution to the total NOS performance variance of each
construct would be directly proportional to its weight. A separate
algorithm will be used to calculate the weights that, when applied to the
variance/covariance matrix, yield the desired (the obtained scaled) weights
or contributions to the total composIte variance.

Examination of Nissina Data

For the conjoint scaling method, 73 of the judges either had failed to
complete the entire judgmental sequence or had recorded judgments that were
inconsistent with the assumptions of the scaling method involved. For
example, a Judge may have completed all the performance score sheets, but
one or more of the 10 resultant regression equations had constructs with a
positive weight. This would man that the higher a judge rank ordered the
15 hypothetical soldiers on the given score sheet, the lower were the
soldiers' scores on one of the constructs. However, the scaling method
employed (see Torgerson, op. cit.) required that both weights have the same
sign and that a full set of weight ratios be available. Consequently,
either the conjoint protocols with missing or positive weights could be
eliminated or the missing weight ratios could be imputed by an appropriate
estimation technique. As can be seen in Table 3.8, proportionately more
NCOs than officers had one or more problems of this nature in their conjoint
protocols.

In order to keep at least some of these judges, the missing weight
ratios for those Judges who had only one conjoint performance score sheet
uncompleted or who had only one pair of weights of opposite sign were
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Table 3.8

Conjoint Nethod Hissing or Invalid Data by Grade

Grade

Amount ef Missino Data 1 Officers Unknown TIo.t

1 date element missing or invalid 16 19 0 35

2 or more data elements missing or invalid 22 16 0 38

No data missing 193 436 10 639

Total 231 471 10 712

a Propyrtion of HCOs having missing data is higher than officers
( - 13.53, df - 2, significant at .01 level).

estimated by the technique described below. Judges with two or more
probiems in their conjoini t'.L& (38) ware .dropcd fro dAtA
set.

The imputed estimates of the weight ratios were obtained by first
correlating the judge's nonmissing ratios with the ratios of other judges
within the MOS who had no missing data, and then computing a stepwise
multiple r-egression equation to predict the missing ratios. Ho equation
could be computed for seven of the 35 judges with one key data element
missing because no other judge had values sufficiently correlated with these
judges' ratios; these seven were dropped from the analysis.

The 27 Judges for whom we imputed the misslnQ regression weight ratios
were then compared with the remaining judges on two indexes:

(1) The correlation between each judge's set of weights produced by
the direct estimation and the conjoint scaling methods.

(2) The consistency with which a judge rank ordered the 15
hypothetical soldiers on the basis of their construct scores.
For example, if a judge ranked a hypothetical soldier with
sro-es of "5* and *3" on two performance scales lower than
another soldier with scores of "3" and '3", the judge would be
giving a higher rank to a poorer performing soldier. In the set
of 10 conjoint perforiance score sheets, a maximum of 630 such
rank order inversions was possible.
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The judges with imputed conjoirt scale values had somewhat lower direct
estimation/conjoint correlations between their scale values than did judges
with complete data and also had more inversions in the rank orders they
assigned to hypothetical soldiers listed on the conjoint performance score
sheets (see Table 3.9). Consequently, these judges were also dropped from
the analyses of the conjoint data.

Analyses of Outlierg

As was seen in Table 3.9, a number of the remaining 639 Judges had a
large number of inversions in the rank orders thty assigned the 15
hypothetical soldiers. A within4-OS analysis was conducted in which judges
with the highest number of inversions were progressively dropped from the
sample. After each successive judge was dropped, the average 1-rater and fl-
rater intraclass correlations or-reliability coefficients for the remaining
pool of Judges were calculated. The average •-rater reliabilities arross
the 20 NOS proved to be highest when the two judges with the large!t number
of Inversions were eliminated.

Consequently, the two judges in each HOS who had the hi ghest number of
inversions were dropped, provided that they had at least 30 inversions in
their protocol. In addition, any judge with 90 or more inversions was
dropped even if this meant that more than two Judges were eliminated for a
given MOS. Altogether, 40 judges were dropped. The average 1-rater and P-
rater reliabilities across the 20 MOS were .221 and .879, respectively,
before the 40 Judges were dropped, and .236 and .881 after they were
elim~inaýted.

Table 3.9

Frequency Distribution of Inversions Node by Judges With Imputed and
Not-Imputed Conjoint Ratlos&

No. of Inversionj jl~upjdt.e• t AllJudges

0 4 75 75
1-19 7 412 416

Z0-39 8 98 iOS
40-59 3 29 37
60-79 3 10 13
80-99 1 7 10
100-119 2 3
120-139 3 3
140-159 2 2
160-179 2 2
180-19i9 _ --1

Total 28 639 667

a Median test results: 2 = 25.28 (significant at .001 level).
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While these gains in reliability for the conjoint judgments wore not
large, direct estimation reliabilities also Improved with use of the reduced
sa le. The I-rater and fl-rater reliabilities for the direct estimation
method averaged .186 and .854 when all the 712 judges were used but rose to
.223 and .863 with the reduced sample of 599. Dropping Judges who apparent-
ly had not accomplished the conjoint procedure carefully he ped improve the
reliability of the weights assigned the constructs under both methods. All
remaining analyses were carried out on the reduced sample of 599 Judges.

RESULTS

Interjudue Reliability and Intermethod Agreemen

The intraclass reliabilities of the direct estimation and conjoint
weights are shown in Table 3.10 by grade and MOS. The average NCO 1-rater
and p-rater reliabilities for the direct estimation and conjoint scaling
methods were .132/.425 and .153/.509 respectively. The corresponding values
for officers were .278/.864 and .287/.867.

As shown in Table 3.11, for officer judgments the correlations across
the 20 MOS of the average weights derived from the direct estimation and
conjoint scaling methods ranged from .836 to .996; the average intermethod
agreement was .951. The corresponding range for the NCOs was .017 to .922
and their average MOS intermethod agreement was .653. These Intermethod
results in part reflect that lower 1-rater reliabilities were obtained for

%. %...-c et thd ndas thit therev "ere feh-v NCO jides.di.

Another factor that may have had some effect was the greater
homogeneity of the weights that the NCOs assigned the five coi'structs. The
average of the standard deviations of the weights assigned by the individual
HCOs across both methods was 6.43, while the corresponding officer average
standard deviation was 7.69 (see Table 3.12). The difference between these
me.ans was statistically significant (1> .001).

CoMparison of Direct Estimation and Conjoint Scalina Methods

To decide whether the final set of weights should be obtained from the
direct estiwtion or the conjoint method, the two sets of weights were
compared on several indexes. Though in general the differences were slight,
they all favored the conjoint method. The 1-rater and fl-rater intraclass
reliabilities for the combined group of officers and NCOs tended to be
slightly higher for the conjoint method across the 20 MOS (see Table 3.13).
While the differences between the reliabilities for the two scaling methods
were slightly greater for the NCOs than for the officers, the difference
favored the conjoint method in each case.

In general, the weights assigned the constructs by the HCOs correlated
higher with those assigned by the officers when the conjoint scaling method
was used (Table 3.11). Across the 20 lOS, the correlations between the NCO/
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Table 3.11

Correlations Between Construct Weights by Nethod, Grade, and NOS

Direct Estimation With Con0ioint NCOs With Officers

Direct

11B .211 .963 .931 .590 .546
128 .897 .973 .973 .865 .631
13B .858 .980 .983 .607 .648
16S .571 .957 .932 .707 .776
19E .891 .935 .944 .695 .888

27E .691 .836 .783 .820 .908
31C .82Z .989 .986 .649 .857
SIB .085 .983 .955 .515 .719
54E .921 .965 .980 .563 .670
55B .737 .866 .939 -. 107 .100

638 .551 .968 .987 .615 .837
64C .017 .985 .961 .796 .364
67N .922 .996 .991 .819 .965
71L .772 .966 .962 .919 .968
76W .575 .946 .956 -. 379 .451

76Y .780 .919 .942 .677 .965
91A .805 .975 .964 .696 .940
94B .685 .984 .981 .556 .810
958 .731 .884 .918 .773 .737
968 .542 .947 .924 .958 .329

Average .653 .951 .950 .617 .705

TaUl 21.12

Average Standard Deviation of the Construct Weights Assigned by the Judges

Direct
k-!ln Estimation Conjoint Total

NCO 168 4.53 8.33 6.43

Officer 424 M.13 2 24A2

Total 592 5.46 9.20 7.33
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Table 3.13

Intraclass Reliabilities of Direct Estimation and
Conjoint Weights by NOS (Officers and NCOs Combired)

M A I-rater n-raIer I-rater n-rater

lie 37 .261 .929 .236 .M20
120 35 .273 .929 .324 .944
138 34 .249 .918 .356 .949
16S 28 .3S9 .940 .307 .925
19E 30 .310 .928 .362 .944

27 21 .164 .804 .237 .867
31C 31 .202 .887 .262 .917
518 37 .136 .853 .157 .873
54E 31 .147 .842 .160 .855
55B 33 .247 .915 .188 .884

638 33 .270 .924 .261 .921
64C 29 .208 .884 .123 .803
67N 37 .315 .945 .302 .941
71L 31 .205 .889 .207 .890
76W i4 9.12 *Wew09 .9

76Y 29 .233 .898 .173 .858
91A 36 .247 .922 .295 .938
94B 28 .187 .865 .191 .869
95B 31 .194 .882 .256 .914
96B 14 .242 .818 .234 .801

Average .233 .863 .236 .881

officer mean conjoint weights ranged from .100 to .968 with an average of
.705. The corresponding range for the direct estimation weights was -. 379
to .958, with an average of .617.

The slight overall psychometric superiority of the conjoint weights may
be due in part to the larger discriminability of the weights obtained from
the conjoint method. The average standard deviation across all judges of
the weights assigned by the conjoint method was 9.20; the corresponding
average was 5.46 for the direct estimation method (Table 3.12).

Considering the above findings, the decision was made to favor the
weights derived from the conjoint scaling method in combining the individual
construct scores into an overall composite measure of performance.
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CM&oarison of 1e2n ConJoint ~itahts by Construct. Grade. and INS

The mean weights obtained through the conjoint scaling method are shown in
Table 3.14 broken down by construct, grade, and MOS. It should be borne in
mind that the weights are based on comparative judgments of the constructs
within each MOS and should ng be used for comparisons of importance across
MOS. It Is, however, interesting to note whether the relative pattern of
weights differs across MOS and whether some constructs are fairly
consistently given relatively higher weights than others.

To explore differences in the relative pattern of weights, an analysis of
variance of the conjoint weights was conducted to test for mean construct
differences and for any significant interactions with grade and MOS. The
analysis also compared the mean weights assigned by judges drawn from _--0S
proponent posts with those of judges from USAREUR and FORSCOM posts. The
means for grade (officer vs. NCO), type of unit (field vs. proponent), and
MOS main effect were set at 20.0 by the scaling method and hence were not a
source of variatiorn. Table 3.15 shows the results of the overall analysis
of variance. The construct means were significantly different. The
interactions of constructs with grade and MOS were also highy sign ificant,
indicating that the relative weights were different for officers in
comparison with NCOs and were also different across MOS. Finally, there was
a significant three-way Interaction asong the constructs, MOS, and type of
judge (field vs. proponent post).

X;jnAt4^n cfk t P CnCtrtTr Vens in Table 3.14 shows that for all 20
MOS, Military Bea ing/Physical Fitness received the lowest relative weight.
In 13 of the 20 MOS, Core Technical Skills received the highest relative
weight, while the Exercising Leadership construct was second overall. The
Leadership component received the hi ghest relative weight in 6 of the 20
MOS. For the most part, the MOS Skills construct received the highest
weight for the technical MOS in the sample and the Exercising Leadership
construct received the highest weight for the combat MOS (the job of Armor
Crewman is a notable exception). The General Skills construct received the
highest weight for only one MOS, Military Pulice (958). These WOS
differences in the constructs receiving the highest weights undoubtedly
contributed to the significant Construct by MOS interaction.

Significant mean differences Letween the weights assigned by officers
and NCOs were found for two constructs: Officers gave significantly higher
relative weights to the Exercising Leadership construct than did NCOs, while
NCOs gave higher weights to the Military Bearing/Physical Fitness construct
than did officers. The NCOs may have been giving relatively more weight to
aspects of first-tour soldiers' performance that were of more iumediate
concern to them. Although the mean differences were only significantly
different at the .10 level, the NCOs gave the Personal Discipline construct
weights that were higher on the average than those assigned by the officers.

The Inoact of 5Scnario on Relative Uonstrct Weights

Toward the end of the data collection, a field experiment was run to
determine whether a change in scenario would affect the weighting judgments.
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Table 3.15

Results of Overall Analysis of Variance of Conjoint Weights

Sum of Mean F

Source of Variation S.d gar Sguare I LI=n

Between Subjectsa

Grade 1 0.0
0os 19 0.0

Type of Unit 1 0.0
Grade X 0OS 19 0.0
Grade X Type 1 0.0
NOS X Type 14 0.0
Grade X MOS X Type 13 0.0
Error 523 0.0

Within Subjects

Constructs 4 52604.8 13151.2 161.9 .0000
Constructs X Grade 4 2694.3 673.6 8.3 .0001
Constructs X NOS 76 14133.1 186.0 2.3 .0001
Constructs X Type 4 432.3 108.1 1.3 .2562
Constructs X MKS X Grade 76 13.1.2 1.1 .2227
Constructs X Grade X Type 4 60.1 15.0 .2 .9464
Constructs X NOS X Type 56 6373.9 113.8 1.4 .0276
C X G X MOS X T 52 3276.6 63.0 .8 .8781
Error 2092 169947.7

aThe between-subjects sum of squares is equal to zero since the weights for
all subjects surmmed to 100.

Using the direct estimation sc~alng method, officers and NCOs iio 13 1403
judged the relative weight of the five performance constructs under a
wartime and a peacetime scenario, after thty had conpleted Jdgtnq the
constructs under the heightened tensions sconario, using both the direct
estimation and conjoint methods. The two additional scek&rios were as
described in Figure 3.2.

An analysis of variance was conducted on the data from 139 officers and
37 HCOs who judged the five constructs under all three sce:iarios. Of
particular interest was whether the within-subject Scenario by Construct
interaction term was significant, since that would indicate %hether the
judges changed the relative weights assigned one or more constructs as a
function of the scenario.
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The Scenario by Construct interaction was significant, and separate
analyses of variance were conducted for each construct to help determine
which construct weights were influenced the most by the different scenarios.
These analyses indicated that the means of the NOS Skills, General Skills,
and Military Bearing/Physical Fitness construct weights were significantly
different across the scenarios (see Table 3.16). The Military Bearing!
Physical Fitness construct received relatively more weight under the
peacetime scenario than it did under the heightened tensions and wartim
scenarios. The General Skills construct, on the other hand, received
relatively more weivht under the wartime scenario than under the heightened
tensions and peacetime scenarios, while the NOS Skills construct received
its highest weights under the heightened tensions scenario.

Although these scenario differences were statistically significant, the
actual mean differences were quite small and the rank ordering of the five
components did not change across scenarios. Also, the correlations between
the weights assigned under the three scenarios averaged about .85 across the
13 MOS. With weights correlated that highly, overall performance composites
obtained through applying the separate sets of scenario weights to construct
scores would most likely correlate between .95 and .99. As a consequence,
we can predict with certainty that alternative criterion composites based on
different scenario weight; will not yield different predictor equations.

It is interesting to note that there was more discriminability in the
weights assigned the constructs within MOS under the heightened tensions
scenario than under the peaceti,. and wartime scenarios. When the standard
deviations of the man (fcr 11 judges) construct weights for eadi NFOS were
averaged across MOS, the means were 5.33, 4.76, and 4.80 respectively and
these mean differences were significantly different at the .001 level. The
reliabIlities of the weights assigned under the heightened tensions scenario
were also higher. Across the 13 MOS the av~rage 1-rater reliability for the
heightened tensions scenario was .224. The corresponJing average
reliabilitits for the peacetime and wartime scenarios were .137 and .202.

Table 3.16

iclan Wv•ht4 i C--- c. L,. e-..... II[hCt hnna FbFrm 11 gOS)

Heightened
nstacetiy. Tensions- Wartife

MOS Skillso 21.6 22.3 21.7
General Skills* g9.9 20.4 21.3
Exercising Leadership 21.4 21.8 21.5
Personal Discipline 19.9 19.6 19.9
Military Bearlnga 17.1 15.8 15.7

8aConstruct weans significantly differerF.l across scenarios at .OS level.
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DISCtUSSION AND CONCLUSIONS

The five Project A performance constructs received significantly
different patterns of weights in different NOS (e.g., see Table 3.14) and
the different groups of experts agreed, in general, on the relative ranking
of the weights. For example, the Leadership/Effort construct tends to be
rated highest among the coabat NOS.

Multiple judges per NOS, about 30 on the average, produced f-rater
reliabilities that are quite respectable (above .85 for most MOS). The high
intermethod correlations (about .95 on the average) between the construct
weights obtained by the direct estimation and conjoint methods for the
separate MOS further document the reliability of the means of the scaled
weights.

That different groups of Judges may provide socewhat different MOS
weights can be seen in the correlations between the officer and NCO weights,
of .617 and .705 for the direct estimate and conjoint methods, respectively.
The NCO tended to give relatively higher weights to the Military Bearing/
Physical Fitness construct, while the officers attached more importance to
the Leadership/Effort construct. The NCOs could have been reacting more to
the every-day problems of handling first-tour soldiers, while the officers
could have been more concerned with performance characteristics required
most under near or actual wartime conditions. The pattern of results
obtained when the weights were evaluated under wartime and peacetime
scenarios in part supports this hypothesis.

Though there were statistically significant differences in the mean
weights assigned under the three scenarios, the very small differences will
have little impact on the relative ranking of soldiers on the overall
performance composites for an MOS. A more critical question is how much
impact will the weights themselves have on recommended job assignments in an
optimal selection and classification system? Would the same assignment
reconueendations be made were all weighted equally? Would a different set of
redictors be selected using a weighted composite for validation than would
ave been selected if the constructs had been weighted equally?

The answers to these questions obviously depend not only on the set cf
weights used but on such factors as the intercorrelatlons among the
construct performance scores, the validity of the predictor battery, the
amount of differential prediction it affords across Army Jobs, the NOS
selection standards in effect, and the assignment algorithms employed.

Applying construct weights to performance scores to obtain a composite
score involved the difference between what might be called nominal and
operative weights. In nominal weighting the raw score on each component is
multiplied by the SME-derived weight for the component and scores are then
added across components to get the total criterion composite score.
However, a component's operative weight for determining the overall ranking
of people on the total composite is also a function of its variance and its
covariances with the other components. Components with higher variances
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carry more weight, and differential weights have less differential effect as
covariances become higher.

The alternatives to the nominal score process of cross-miltiplying SME
weights with raw component scores are to (a) standardize the co "onent
scores to control for variance differences; (b) GassignO the total composite
variance (which is the sun of all component variances and covariances) to
components by adding a particular component's variance to its covariances
with each of the other components, and choosing weights for the components
that will make their proprtion of the total variance equal to the S4E-
determined weight; or (c) reconstitute the component scores as orthogonal
vectors and &ssign weights to these variables.

The most straightforward method would be to apply the SHE weights to
standardized component scores and let the reality of the intercorrelations
among the components have their influence. However, the most informative
way to address these questions, and the other issues discussed above, is
through a series of sensitivity analyses that portray the effects of these
parameter on selection and classification validity.

To the extent that the differential weights described here enhance the
overall Army selection and classification process, the time and effort that
have gone into developing them will be more than worthwhile. However, even
if the weights' effect on the selection and classification process proves
minimal, we will have developed defensible performance composites for the
Project A sample MOS to use as overall criterion measures in validating the
ASVA5 and other selection instruments and procedures.
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Chapter 4
SCALING THE UTILITY OF JO* PERFORMANCE 1

INTRODUCTION

This chapter describes the Project A research to determine the relative
utility to the Army of different levels of performance in entry-level MOS.
The main purpose of the utility measurement component in Project A Is to
provide information that will aid decision-makers in maximizing the payoff
to the Army of improved selection and classification procedures.

Two major issues in developing and evaluating a personnel selection or
classification system are how to maximize the gain to the organization from
using the system, and how to assess the net gain to the organization from
using the new system versus not using it. To answer such questions, at
least three major elements are needed;

* A model that portrays the relevant parameters in the decision-
making process and specifies how they are interrelated.

* A metric that can be used to represent the value of the outcomes
that result from a particular course of action.

* A method for estimating the parameters of the model in the
epp."opr1Cte metric,

We know a fair amount about modeling personnel selection decisions
(e.g., Cronbach A Gleser, 19;65) and somewhat less, but still quite a bit,
about modeling personnel classification decisions (e.g., Roulon, Tiedeman,
Tatsuoka, A Langmuir, 1967). A great deal of effort by psychometricians and
industrial psychologists has been put into developing and refining such
models (cf. Cascio, 1982a). We are much less clear as to the metric in
which the outcomes of a personnel selection or classification decision
should be expressed.

The Utility Issue in industriai Psycoogy

Although the steps described below have not occurred in a perfect
chronilogical order, the progression of attempts by psychometricians and
persot.nel researchers to portray the benefits of acumen in selection and
classification has been something like the following.

The validity coefficient, in the form of the product moment correlation
between a predictor composite and a criterion composite, is the classic
method by which the value of a selection program is represented. However,

1This chapter is based on Sadacca and Campbell (1987) and Sadacca,
White, Campbell, Di Fazio, and Schultz (in preparation).
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to interpret. Early on, a nuib r of transformations, such as the
Coofficfeno determination (cxv). the index of forecasti iency
(I- I/l-L:ýv) and the standard 6rror of prediction (Sy I1-jjfjj), wresfound wanting. They still depended very heavily on the

correlation coefficient itself, and cannot be interpreted directly in terms
of benefits from decision making.

A more useful kind of transformation is represented by the various ways
of using the bivariate distribution to construc6 decision tables. The
Taylor-Russell tables (Taylor & Russell, 1939) are an example. With these
transformations, the metric becomes the proportion of correct pr*dictions
that are made by one selection method versus another. One benefit of
looking at selection payoff in terms of decision accuracy is that it
illustrates quite clearly how even a small relationship between predictor
and criterion can produce significant gains in the nu~mr of successful
people selected if the selection ratio is very low and/or the variability in
performance is high (e.g., base rate for success/failure - .50). However,
to express the value of selection in these terms, the organization must
define specific criterion categories (e.g., successful versus unsuccessful

rformance) and must view all the outcomes in a particular category as
ing equally valuable.

A new dimension was added by the classic work of Brogden (1946, 1949),
who showed that if both the predictor and the criterion measures had
interval properties and if the relationship between them was linear, then
the correlation coefficient is linearly related to the gain in performance
in the selected group. Further, the gain, in standard criterion units, that
will result from selection can be estimated using existing prediction (i.e.,
decision) wudels if a cutting score is set on the predictor. Brogden also
argued that a desirable metric for performance and performance gain would be
to determine the dollar value of variability in performance.

It remained for Cronbach and Gleser (1965) to add the consideration of
selection costs and to portray the utility of selection benefits in terms of
the dollar value of performance increases minus the costs of selection.
Cronbach and Gleser also elaborated the utility formulation to include more
complex selection modes (e.g., multiple hurdles) and made an attempt to
formulate classification decisions in utility theory terms.

The application of this kind of uiiliiyidecislon theory to ielect11,,
and clhssification problems was hampered by the difficulty of estimating the
variability of performance in dollars, which is a cajor parameter in the
model. Schmidt, Hunter, c-Kenzie, and Muldrow (1979) proposed a rather
simple solution in which supervisors are used as judges to scale individual
performance in dollar terms via a magnitude estimation technique. Judges
are asked to estimate the dollar payoff to the organization of performance
at the 50th percentile and the 85th percentile for people in the job in
question. The difference between the two estimates is taken as the standard
deviation of individual performance in dollar terms (SD ). So far, not much
attention has been paid to the basis on which supervisors make such
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Judgments although the value for SO is frequently between 40 and 60 percent
of the annual salary for the positign.

Cascio (1982b) has proposed another techni qu for estimating SD in
dollars that also uses expert Judgment and is tied explicitly to salary.
Job analysis is used to determine the major task components of a job, their
relative iqmportance is determined by expert Judgment, and a magnitude
estimation technique Is used to rate every person's performance on each task
factor. Average total salary is apportioned to each factor in accordance
with its importance weight. Average performance is set equal to 1.0 and the
resulting scale is multiplied by the proportion of salary designated for
that factor. Performance differences have thus beet converted to a dollar
metric and the standard deviations of the aggregate differences are put into
the Cronbach and Gleser equation.

tIMItY Judernts in the NilitarX Context

Two principal factors make it difficult to apply the previous work on
utility metrics and utility estimation to the Army context. First,
compensation practices are quite different in the Army in comparison with
the civilian sector. Salaries do not differ by NOS and thus cannot be used
as an index of the job's relative worth to the organization. Second, while
industrial firms are in business to provide products or services so as to
maximize profit, the Army's overall mission is to be prepared to defend the
United States against military threats that everyone hopes will never come;
it is diificult to try to put a monetary vaiue on success-or failure or to
even think of the utility of jobs in terms of their monetary benefit.

While dollars may not be an appropriate betric with which to evaluate a
new Army classification system aimed at maximizing preparedness for
catastrophic events, resources are not unlimited. Choices among alternative
personnel practits must be made, whether or not there is an explicit
utility metric on which to make comparisons.

The Air Force Procedurt. One operational answer to the evaluation
problem is the system currently in use in the U.S. Air Force. Entry-level
assignments in the Air Force are made by the PROMIS selection and
classification system (Ward, Haney, Hendrix, & Pina, 1978). In brief terms,
the individual assignment is a function of the following five parameters:

(1) The level of predicted training success, using the ASVAB

and other applicant information as predictors.

(2) The individual's Job preferences.

(3) The rate at which the targeted quota for a job is currently
being filled.

(4) The rate at which the minority group targets for each job
are being filled.
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(5) The scaled importance value of each combination of job holder
Aptitude Level by Job Difficulty.

It is this last parameter that serves as the analog for a utility
metric in the Air Force system. Previous scaling research using expert
judges has produced an overall scale value for the relative importance of
each combination of job difficulty (as determined by expert judgment) and
the aptitude level of a job holder (as determined by ASVAB scores). In
general, the greater the job difficult or the higher the aptitude level of
the individual, the higher the value of that personnel assignment. However,
the prediction surface that relates the aptitude level/difficulty level
combination to assignment value is not a linear plane.

The approach of Project A to the problem is similar but not the same.
Instead of scaling the relative importance of Job difficulty by aptitude
level combinations, the focus in Project A has been on assessing the
differential value, or payoff, from NOS-by-predicted-performance-level
Lombinations.

Specific Utility Issues for Project A. The broad objective of Project
A is to produce the information necessary to develop a functional personnel
classification system for all enlisted personnel. The objectives of its
companion research endeavor, Project B, are to develop the necessary
algorithms for relating !abor supply forecasts, applicant information, and
forecasts of system needs in an assignment system that uses Project A data
in an optimal fashion. That is, whatever tht increments in selection and
class!fication validity produced by procedures developea in Project A, the
Project B systems should allow investigation of how to maximize the benefit
from using the new procedures.

Within this context, the utility problem for Project A becomes one of
assigning utility values to NOS by Performance Level combinations. That is,
if itt I= that personnel assignments will differ in value to the Army
depending on the specific MOS to which an assignment is made and on the
level at which an individual will perform in that M0S, then the value of a
classification strategy that has a validity significantly greater than zero
will increase to the extent that the differential values (utilities) can be
estimated and made a part of the assignment system.

Fcr. Prc.4 £ *k. ~ -e+ima44nnl etah s.4Iiiv vAlcipc hroeAk-. down

into a number of specific questions:

First, how should performance levtls be defined? Should it be in terms
of some general performance dimension that is left unspecified and is
defined only in terms of relative level (e.g., percentiles)? Should a
general performance dimension be explicitly defined, perhaps with behavioral
anchors developed via critical incident methodology? Should individual
performance components be defined and then explicitly weighted for
combination into a total score? All of these are possibilities and a
specific research question concerns how performance levels should be defined
and described in the MOS by Performance Level combinations.
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Second, what is the most appropriate metric for describing the relative
value, or utility, of differential assignments across MOS/Performance Level
combinations? Previous work in personnel psychology has been linked almost
exclusively to a dollar metric and has tried to estimate the variability in
payoff from people at different performance levels in dollar terms, but only
in a selection context. Estimating differential payoff from a systeomide
classification system remains unexplored. Since the dollar metric appears
to be inappropriate for the Army context and because there is little
previous work on applying utility theory to personnel classification, the
metric question for Project A is a very difficult one. It suggested an
exploratory approach,

Third, assuming the question of the metric is resolved, the specific
method(s) to be used for estimating differential assignment utility in the
appropriate metric must then be considered. Only two options seem even
possible. In the first, it miqht be possible to relate the performance of.
individuals or units to some kind of bottom line* measure that Army
management would consider an approprJate metric. For example, realistic
field exercises could be used to determine the relationships of individual
performance measures to the performance of a unit in a simulated engagement.
The difficulties with this approach revolve around the expense of collecting
such data, the necessity of having such exercises for each NOS, and the need
to equate scores in some way across MOS.

A second alternative is to turn to scaling technology and use expert
judges to estimate the relative value of differential personnel assignments.
Since a variety of scaling models and scaling techniques are available, a
major problem would be to choose the nrocedure that is feasible, makes the
best use of the information held by the judges, and provides sufficient
internal validity information to generate confidence and acceptability for
the scale values.

Because the above questions are difficult ones and have been largely
unresearched in the past, the plan that was developed for addressing them
was exploratory in nature. Its goal was to proceed from a very broad
consideration of a number of methods to a focus on a procedure that is
valid, feasible, and acceptable to the Army.

GENERAL APPROACH

Phase one consisted of a series of seven small group workshops with
Army officers (Sadacca & Campbeil, 1987). The workshops were designed to
explore a number of issues pertaining to utility metrics, utility
estimation, and the definition of performance levels. Each workshop was
divided into a period for trying out prototypic Judgment tasks and a period
for open-ended discussion of issues.

Although the atmosphere was informal and the participants were free to
bring up any questions or issues they wished, six questions were used to
guide the discussions.
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(1) How shall measures of performance be weighted and overall
performance defined?

(2) What kinds of scaling judgments can officers reasonably
be asked to make?

(3) Are there major scenario effects on performance factor
weights and utility Judgments?

(4) In what metric should the utility of enlisted personnel
assignments be expressed?

(5) What is the form of the relationship between performance
and utility within MOS?

(6) Who will make the best judges for the final scaling?

The prototypic Judgment tasks that were tried out in this first phase
were of the following general nature:

(1) Assignaent of importance weights to performance factors.

(2) Rank ordering of overall utility of MOS by Performance
Level combinations when performance was defined in
percentile terms.

(3) Ratio jsdnwmints of com.arative utility for different MOS
by Performance Level combinations.

The specific reactions of each participant to the sample scaling tasks were
also used as items for general discussion.

The second phase of the research was devoted to solving the practical
problems of assigning utility values to performance levels in the broad
array of entry-level MOS. Additional workshops were conducted to try out
various scaling methods and to prepare for the third phase, in which the
selected scaling methods were applied to entry-level MOS and within MOS
performance levels.

THE EXPLORATORY WORKSHOPS

In this first phase there was no vigorous testing of hypotheses, no
experimental design or testing for statistical significance. If something
didn't seem to work it was dropped or modified; if something else was
suggested it was tried out. The overall intent was to determine what was
possible, before being concerned with how to do it most effectively.

WorkshOD 1

A critical initial concern was whether Army officers would be willing
to make evaluative judgments comparing the utility of enlisted soldiers in
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different MOS. Officers might, for example, argue that all military jobs
are essential, and that It does not make sense to say that the soldier who
transports the ammunition has any less utility than the soldier who fires
the weapon, or the soldier who treats the t.vunded, or the soldier who
prepares meals.

Another concern was what military situation or scenario sh:!,ld be used
as the context in which utility was to te judged. It seemed very reasonable
to believe that the utility to the Army of different vioitary Jobs, and
performance levels within those jobs, would vary as & function of the
stipulated military situation.

A third concern centered on wht considerations enter into utility
Judgments made by Army officers. When evaluating a soldier's utility, what

contributions to mission accomplishment do officers emphasize?

To get an initial understanding of the various issues, it was decided
not to spell out any military context for making the utility Judgments to
officers attending the first workshop (six field ýrade officers from the
Army Research Institute). The purpose waz to find out whether these
officers would evoke their own military context for the Judgments, and if
so, what context they would choose. To assess the reasonableness of making
jaX. utility-type Judgments, the ovly scaling task used was simply to ask for
a rank ordering of MOS/performance level combinations, rather than for more
sophisticated Judgments that could yield an interval or ratio utflity scale.

After a brief introduction to Project A and a discussion of the concept
of Job performance utility, the six officers were j ien the task of rank
ordering a set of 57 enlisted MOS/performance level combinations from the
set of 19 Project A M0S involved in the Concurrent Validation testing (see
"Initial' portion of Figure 4.1). To facilitate their Judgments, they were
provided with a separate listing of sumary job descriptions for each MOS.

Perhaps the most important result was simply t.hat the officers were
willing to do the task. They did not argue that it was an unreasonable one
and seemed to undertake the task quite seriously and carefully.

Another significant result emerged In the post-task discussion:
Independently, each of the six officers had chosen the same setting -- that
of a conflict in Europe -- as the context in which he had rank ordered the
utility of the MOS/performance level combinations. The officers expressed
the opinion that the Army's principal current mission is to ready itself for
such a possibility. They also agreed that had we spelled out a peacetime or
a different wartime context, their utility rankings would most likely have
been different. However, in their opinion, even if we used a peacetime
scenario it should be one that emphasized training and other readiness
activities geared toward the outbreak of hostilities in Europe.

The rank order intercorrelations among the officers were coWuted
across the 57 OS/performance level combinations. These correlations ranged
from .29 to .90 with an average of .69. These results were heartening,
since they indicated that quite reliable (.95 or above) average utility
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ranks could be obtained by using 10 or more judges. The results also
indicated that there my be a fairly comon frame of reference among Army
officers in their evaluation of NOS/performance level utilities.

In the manner of a subjective expected utility model, the officers were
next asked to evaluate the relative priority of eight outcomes of a military
engagement that could result from effective performance of enlisted
personnel in that situation. The eight outcomes (increased force survival,
enhanced readiness, enhanced efficiency or cost-effectiveness, enhanced
mobility and firepower, enhanced physical and psychological well-being,
increased local civilian cooperation and support, decreased capability and
performance of enemy units, enhanced performance of supporting Army units)
were chosen by the research staff withot regard to any offic al Amy
doctrine. In this section of the workshop a&military scenario (chosen
before the workshop began) was specified--a scenario describing the
outbreak of hostilities in Europe that had been used previously.in Project A
activities (see Figure 4.2).

In the first variant, the officers rank ordered the eight outcomes;
then, assigning ten points to the lowest ranked outcome, they assigned
points to the remaining outcomes in accordance with the perceived ratio of
their importance to the lowest ranked outcome. For a second method, the
officers were presented the eight outcomes in a paired-comparison format;
for each possible pair of outcomes, their task was to divide 100 points
between tie outcomes in a manner that reflected the outcomes' relative
importance in the given military situation.

The officers distinctly did not like the paired-comparison format,
feeling that it was like a test of their consistency in assigning importance
points.

In the discussion period, the officers declared that dollar cost
considerations had no place on a battlefield, that losiig or even winning a
war could not be evaluated in dollar terms. They further indicated that the
costs of training and equipping soldiers did not enter into their rankings
of NOS/performance level utility.

In response to the question of whether judges should evaluate NOS/
performance levels against separate utility dimensions, the officers
expressed a clear preference for making one overall utility rating. They
also felt that the description of the 4OS/performance levels should be kept
general rather than made more specific.

Workshoos 2 and 3

The second and third workshops were scheduled back-to-back on suc-
cessive days, with the intent of using the same stimulus materials and
judgment tasks in both workshops. However, discussions with the officers in
the second workshop led to changes in the procedures used the rext day.
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tURTINE SCENARIO: FILST MA31 SECOND WJRKS)OPS

Your unit is assigned to a U.S. Corps in Europe. Hostilities have broken
out and the Corps combat units are engaged. The Corps 'mission is to
defend, then re-establish, the host country's border. Pockets of enemy
airborne/helicopter and guerilla elemnts are operating throughout the Corps
sector area. The Corps maneuver terrain is rugged, hilly, and whoded, and
w.ather is expected to be wet and cold. Limited initial and reactive
chemical strikes have been employed but nuclear strikes have not been
initiated. Air parity does exist.

WARTIME SCENARIO: THIRD - SEVENTH WORKSHOPS

Hostilitiss have broken out in Europe and your Corps' combat units are
engaged. Your Corps' mission is to defend, then re-establish, the host
country's border. Pockets of enemy airborne/heliborne and guerilla elements
are operating throughout the Corps sector area. Limited inttial and
reactive chemicals strikes have been employed but nuclear strikes have not
been initiated. Air parity does exist.

PEACETINE SCENARIO: FOiJRTH - SEVENTH WORKSHOPS

Eu roPe •s in the peacetime condition currently prevailing there. Your
Corps' mission is to defend and maintain the host coOUtry's border should
war break out. The potential enemy approximates a combined arms army and
has nuclear and chemical capability. Air parity does exist. The Corps has
personnel and equipment sufficient to make its mission capable for training
and evaluation. ihe training cycle includes periodic field exercises,
command and maintenance inspections, ARTEP evaluations, and individual
soldier training/SQT testing.

Figure 4.2. Scenarios used in exploratory utility workshops.
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One such change involved the scenario used to Jescrik the uilitary
context for the utility judgments. Discussions with the six field grade
officers in the second workshop indicated that their utility rativegs night
well have been influenced by the type of unit to which they is& fed
themselves assigned. Furthermore, they might have been r*sponding
differentially to the rugged, hilly and wooded" terrain description. One
officer, for example, reported that he had downgraded the utility of anmr
crewn because of the more limited use of tanks in that setting, while
other officers reported thit they had nevertheless assigned very high
utility values to the Armor Crewan NOS.

The officers suggested keeping the scenario(s) free of specific details
that would favor one MOS at the expense of another. The references in the
scenario to the specific terrain and weather conditions were therefore
deleted from the wartime scenario used in the third and subsequent
workshops. Noreover, the military unit of concern was made the entire
Corps, rather than an unspecified unit within the Corps. (See Figire 4.2.)

In both the second and third workshops, verbal descriptions of
MOS/performance level combinations were used. The descriptions were the
same as those used in the first workshop, with one exception: The overall
performance scale was changed from one that was behaviorally anchored to one
expressed in percentiles (see Figure 4.1). This change was made in
recognition of the difficulty of assigning performance-based anchors that
would be comparable across MOS in the absence of actual performance data.

In the second and third workshops, in addition to rank ordering the
described soldiers, the participating officers were asked to assess the
relative utility o0 each o? the soia~ers in comparison to one par iicuie, 1(
standard soldier whose utility was arbitrarily set at 100. The officers
compared each of the 56 remaining soldiers in turn to the standard soldier
and assigned a proportionate utility value to each, given that the standard
soldier's value was set at 100. Two standard soldiers were used: the 90th
percentile Infantryman (NOS 11B) and the 50th percentile Ammunition
Specialist (MOS 55P). These two MOS/performance level combinations were,
respectively, rank ordered very high and near the median by the first
workshop officers. The officers were allowed to assign zero utility values
or even negative values if they thought the soldier described would detract
from mission accomplishment.

The average interjudge correlations and correlations between like
utility measures across workshops were sufficiently high to suggest that
very reliable average rank and/or ratio scale values could be obtained using
about 10 judges. The high intercorrelations among the different measures
suggested that the final utility scale values (with appropriate
transformations) eight be fairly similar across measurement methods.

It was also apparent that, on the average, the combat '0S received
higher utilities than the noncombat OS at all three performance
percentiles.
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Differencts in average scale~ values betwe%-n the 90th and 50th
percentile soldiers and between the 50th and 10th percentile soldiers
sullested some important nonlinear relationships between performance and
utility, which many investigators assume to be linear. Discussions with the
officers in the workshops supported the nonlinear view.

In the discussion following the Judgment tasks, the participants showed
clear preference for the 90th percentile Infantryman rather than the 50th
percentile Ammunition Specialist as an anchor, In part because they
wnsidered it easier to scale other NOS between the 0 and 100 points. and in
part because Infantryman Is the most co mo n and best known Army NOS.

When asked what major factors they considered in assigning utilities to
the MOS/ptrformaruce combinations for the wartime scenario given, the
offic-ars indicated that potential contribution to unit survival and
.usefulness in replacing troop losses were foremost. This was consistent
with the ratings given by the Workshop 1 officers of the relative Importance
of various outcomes.

When asked how general or specific the descriptions of the
MOS/performance levels should be, the workshop participants said that most
officers think in terms of top, bottom, and mid-level enlisted personnel.
That is, a soldier is either good, poor, or somewhere in the middle. They
felt that very general performance descriptions would best capture this
outlook.

Workshops 4 and5

The~ fourth 4nd Vi 'In wirkibhpb were cunduede~ for thie iwiL part wti,
the field grade officers who had participated in the first and third
workshops. The officers at both workshops were asked to follow new
procedures that had not been tried out. Using the same wartime scenario and
the 57 NOS/performance level combinations used in the third workshop, the
officers were asked to judge 228 pairs of NOS/performance level
combinations.

The judgments were of the form:

L.,) soldiers of NO0S/performance level combination 1 are equal
in overall value to the Corns in the wartime military situation as

L...) soldiers of performance level combination 2

The judgmental task was to fill in the two blanks with numbers that would
make the two types of soldiers equal in value. For example, if the two
MOS/performance level combinations were 90th percentile Utility Helicopter
Repairer (MOS 67M1) and 50th percentile Combat Engineer (MOS 128), an officer
might judge that seven of one type would be worth five of the other. The
,fficers were allowed to put in any number they liked in order to make the
vo groups of soldiers equal in worth.
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The 228 pairs of IOS/performance level combinations consisted of two
types: (a) 57 pairs in which each pair meeber was from the same NOS but at
a different performance level, that Is, loth. 50th, or 90th percentile (19
MOS x 3 pairs -- 10-50, 10-90, and 50-k0); and (b) 171 pairs in which each
V ir member was from a different one of the 19 NOS, with one performance
evel for each NOS (19 x 18/2 a 171). The 228 pairs were randomized and

then presented in the saw order to all Judges.

Scale values for each of the NOS/performance level combinations making
up the 171 Judgmental pairs were calculated using a ratio scaling procedure
described by Torgerson (1958, pp. 105-112). This procedure results In a set
of scale values whose geometric man is equal to 1.0.

Table 4.1 presents the average of the officers' scale values obtained
for the 57 MOS/perforance level combinations using the paired-comparison
ratio scaling technique described above. Consistent with earlier findings,
the combat MOS generally have higher utility ratings at each of the three
performance levels (10th, 50th, and 90th percentile) than the noncombat NOS.
However, the difference in utility scale values within an NOS from the 90th
to 50th percentile performance level is greater for all 19 NOS than the
difference In utility scale values from the 50th to 10th percentile
perforrance level. This is especially evident for the combat MOS which, on
the average, showed the greatest declines in utility values from the 90th to
50th percentile performance levels.

The inconsistency of these results with those cited earlier may be
attributable more to the scaling method used thin tc the sample of officers
invoived, since the offticer5- wube judo.miti b e PvulId to a.II 6t tVM
Workshop S scale values overlapped considerably with the officers in
Workshop 3.

The average interjudge correlation between the scale values of the
eight officers taken across the 57 combinations was .61. This value, though
not as high as that obtained for the scaling methods tried out in Workshop
3, was considered encouraging enough to try out the scaling method again in
Workshops 6 and 7.

As five of the six officers in Workshop 5 had rank ordered the 57 NOS/
rwrfnr-AnrP level rnmhinations u&ino the same wartime scenario as in Work-
shop -3, -one and- one- half -nths-earlier, it was of interest to determine how
reliable their average rankings were. The correlation between the first and
second average rankings by the five officers across the 57 combinations was
a98.

Another indication of the stability of the average rankings is the
average interjud ge correlation obtained among the rank orders of the six
officers. The obtained average, .79, is slightly higher than the average
obtained for Workshop 3 (.75). Both average interjudge correlations
indicate that the average rank ordering based on 10 judges would probably
have a reliability of .95 or better.
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Table 4.1

Scale Values of NOS/Performance Level Hypothetical Soldiers
(50th Percentile Infantrymn a 1.0; a a 8, Workshops 4 and 5)

fercentJ1 -- Scale Oifferencl•

Administrative Specialist (71L) .10 .23 .46 .23 .13
Amunnition Specialist (558) .17 .49 1.01 .52 .32

Carpentry/Masonry Specialist (518) .09 .21 .43 .22 .12

Chemical Operations Specialist (54E) .26 .70 1.51 f. .44

Food Service Specialist (94B) .10 .23 .53 .20 .13

Light Wheel Vehicle Mechanic (638) .16 .43 .75 .32 .27
Medical Specialist (91B) .21 .58 1.29 .71 .37

Military Police (956) .17 .34 .66 .32 .17
Motor Transport Operator (64C) .12 .37 .68 .31 .25
Petrol. Supply Specialist (76W) .13 .31 .71 .40 .18

Single Channel Radio Operator (OSt) .15 .41 .91 .50 .26

TOW/Dragon Repairer (27E) .23 .64 1.26 .62 .41
Unit Supply Specialist (76Y) .08 .23 .45 .22 .15
Util. Hell. Repairer (67N) .17 .52 1.06 .54 .35

Noncombat NOS Average .42 .25

Armor Crewman (19E/K) .42 1.28 2.71 1.43 .86
Cannon Cra-van (13B) .29 .75 1.53 .78 .46

Combat Engineer (12B) .26 .72 1.46 .74 .46
Infantryman (lIB) .34 1.00 2.01 1.01 .66
MANPADS Crewman (16S) .27 .72 1.26 .54 .45

Combat NOS Average .90 .58
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After the six officers in Workshop S finished scaling the MOS/perfor-
mance level combinations, they were asked to re-rank the 57 combination
cards under a peacetime scenario (see Figure 4.2). The peacetime scenario
was set in Europe under current conditions and emphasized maintaining force
readiness. Table 4.2 shows the NOS/performance level combinations having
differences in average assigned rank of 10 or more under the wartime versus
peacetime scenarios. The trend in the data from the six officers is clear:
Low-performance-level combat troops are ranked higher in wartime than
peacetime, while high-performance-level support personnel are ranked lower
in w~rtime than peacetime.

The differences in average utility ranks found in Table 4.2 are
certainly not surprising. They raise the question of how a computerized
selection and assignment procedure can best use utilities if such utilities
are in some part a function of the context in which the judgments of utility
are made. It may be necessary to use utilities obtained through a number of
scenarios or to decide u pn one particular scenario as thr context for the
utility Judgments. On the other hand, if the differences are not large,
there may not be a significant difference in the recommended assignments to
Army Jobs using utilities obtained under different scenarios. The correla-
tion across the 57 combinations of the average rank assigned by the six
officers under the wartime and peacetime scenarios was .85. Computer
simulations using different utility values and realistic operational
constraints may eventually be needed to determine the practical significance
of scenario differences.

After the officers had completed the Judgmental tasks, a number of
utility issues were discussed. The officers reported being concerned, when
using the paired-comparison ratio scaling method, that they were being
inconsistent in assigning numbers across the judgmental pairs of MOS/perfor-
mance level combinations. They were assured that inconsistency could be
expected within that type of judgment series. (The instructions were later
modified in Workshops 6 and 7 to stress that it was not necessary to strive
for consistency in making these kinds of Judgments.)

When asked what NOS/performance level soldiers might best be used as a
standard or unit in measuring the utility of other soldiers, the officers
agreed that the 50th percentile Intantryman would be the oest choice. Ihey
felt that not only are there more Infantrymen than soldiers in any other
NOS, but that officers in general have a good understanding of what an
average Infantryman is like and what he can do.

The officers were also asked what their reaction would be to expressing
the differential worth or utility of soldiers in terms of dollars. They
reacted very negatively to this concept, citing possible adverse political
consequences as well as internal Army morale problems if dollar figures were
placed on soldiers' worth.
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Table 4.2

NOS/Per'ormmnce Level Hypothetical Soldiers With Large Nean Wartime vs.
Peactitme Differences in Ronk Order (n 6 6, Workshop 5)

BOS/Performance Level MM LtiK r fM tn

rime uHigher Than Peacetim

Cannon Crewman, 10th percentile 138 29 39
Cannon Crewman, 50th percentile 10 20
Chemical Opers Spec, 10th percentile 54E 35 48
Infantryman, 10th percentile lie 25 40
Infantryman, 50th percentile 10 20
Armor Crewman, 10thpercentile 19E/K 25 37
MANPADS Crewman, 10th percentile 16S 31 42

Peacatim. Higher Than Wartimi

Administrative Spec, 10th percentile 71L 56 45
Administrative Spec, 50th percentile 46 28
Administrative Spec, 90th percentile 36 17

51Mý CAknson4& A 39
Carpentry/Masonry Spec, 90th percentile 41 26
Food Service Spec, 50th percentile 94B 41 25
Food Service Spec, 90th percentile 30 12
Unit Supply Spec, 90th percentile 76Y 28 14

Workshops 6 and 7

When the officers in Workshops 6 and 7, which were held in Europe, were
asked the same question concerning the use of a utility dollar metric their
reaction was, if anything, even more strongly negative. They, like the
officers in earlier workshops, agreed that the 50th percentile Infantryman
would make the best standard against which the utility of soldiers in other
NOS/performance level combinations could be judged.

Thirteen officers attended Workshops 6 and 7. All were captains and
majors, while the earlier workshop participants all had been majors and
lieutenant colonels. The consistency of the opinions expressed by the
officers in the discussion periods, despite the differences in grade levels
and locations, suggests that Army officers have a fairly well-shared frame
of reference.
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This comon viewpoint was also reflected in the results of the analyses
of the workshop data: The Workshops 6 and 7 participants were asked to make
essentially the sae types of Jud ents made by earlier workshop partic-
ipants. However, this time they rdged the utility of 95 loS/performance
level combinations (5 performance levels--lOth, 30th, 50th, 70th, and 90th
percentile--for each of the 19 OS) instead of 57 combinations. The
correlation was .94 across the average paired-comparison ratio scale values
of the 57 combinations that ore comon between Workshops 4 and 5 (majors
and lieutenant colonels) and Workshops 6 and 7 (captains and majors).

The mans of the rank orders assigned the 95 IOS/performnce level com-
binations under the war and peacetime scenarios by the 13 officers are shown
in Table 4.3. The NOS in the table have been placed in three groups based
on comparative rankings. The first group contains mostly combat OS. All
the OS/performance level combinations involving these 1OS had higher aver-
age rank orders under the wartime than under the peacetime scenario. In the
second group of 0OS all the 1OS/performance level combinations were ranked
higher under the peacetime than the wartime scenario. In the third group of
140 the average rank orders of the MOS/performance level combinations were
all higher under peacetime than wartime at the upper levels of performance,
but were all lower under peacetime than wartime at the lower levels of

rformance. Soldiers in these 0OS generally have a higher probability of
ing in a combat situation than soldiers in the second group of 0OS.

These data were consistent with the Workshop 4 and 5 findings and the
statements made during the discussion periods: Soldiers at low performance
levels who are likely to be involved in cosbat are assigned relatively
higher utility under a wartime scenario, while soldiers at high performance
levels who are unlikely to be involved in combat are assigned relatively
higher utility under a peacetime scenario. However, since the correlation
across the 95 combinations of the utility values under the two scenarios may
be quite high (the correlation of average rank orders was .83 in the
Workshops 6 and 7 data and .85 for the comparable Workshops 4 and 5 data),
the simulations my well result in relatively minor scenario-derived
differences.

In Workshops 6 and 7, 12 of the officers scaled the 95 combinations intwo ways. one mLehod was the -&0,IeC-.upe,,iu, ,1 ,v ui..=uu,© u--u &. .. A.i,
Workshops 4 and S participants. They also scaled the 95 combinations using
the subjective estimation procedure employed by the Workshops 3 and 4
participants. In this method one combination is given a utility value of
100 and the other combinations are assigned scale values that reflect their
respective proportionate utilities; the combination assigned the value of
100 was the 90th percentile Infantryman. The scales obtained by the two
methods were then transformed to scales in which the 50th percentile
Infantryman had a utility value of 1.0.

Table 4.4 shows the scale values of the 95 NOS/performance level
combinations obtained through using both methods. The utility scale values
obtained from the two methods are quite similar at the lower performance
levels. However, with the exception of the Infantryman and Armor Crewman
110S, the scale values for the higher performance levels obtained from the
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Table 4.3

Nean Itak Order of NOS/Performance Level Combinations Under Wartim enU
Peacetim Scenarios (n - 13, Workshops 6 and 7)
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Spec ia IIst (54() p U a 52 x .1,

511COMIRai pwtrV so 41 a 14
11.hame ra~ * 4 7n a3 3s u5

Coamt Eaginw V 72 U 32 27 14
(LU p a U 34 t3

%WADS Cre"Aw V 74 53 37 24 15
(Its) P 6 GB 54 35 19

Nraga Risher' in P~eat1 inar

Adninistative Specialist V a 7 V 41

thit Suiply Specialist V 82 7n 54 42 27
(76y) p 76 61 31 22 7

Light Wooel fob V V 79 -63 46 33 23
(63n) p 79 61 42 27 10

f'ood Servic Specialist V £3 70 is 44 35
(541) p 61 60 44 8 1.2

CArpwrftryytsonry Specialist V 91 64 75 97 56
(5F p 4 66 50 34 20

Medical Specialist V 74 57 45 21 is
(911) p 42 61 42 23 7

hTDWW V 6 62 S0 35 27
v r A v P 13 67 46 33 15

UtilityNelicapter bqeirvr V 76 61 45 34 23
(6Th) P &I W5 43 28 18

Ptar Treasport operator V 00 63 52 39 233
(640) p 32 65 45 29 13

Militar olc V 81 S6 3 41 28
(956 F 43 67 45 31 11

Purol Supply Specialist Is 79 64 50 32 20
(76w) F 12 63 48 30 12

DAinaSw~ialist w 718 655 46 33 22
(56 p 4 72 55 37 19
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Table 4.4

NN Values ef 00S/lP•fermlac Level C•b4•tt" WIq S"bJitive
Istimte and Paired-Co ris- Ratio Scaling Toldiqua6
(m * w. Works s 6 Ma 7)

Perfr~nme Jrcen•t lie

ms • J~l3_ 3LL..Z ••-

Amiaiwsative Specialist N -. 07 .22 .47 .74 ft
(71L) PC .K .16 .24 .31 .4S

A nition Specialist SE .12 .46 .69 .90 1.13
(so6) PC .12 .26 .38 .52 .73

Anrir C a SE .40 .66 1.03 1.26 1.60
(136/K) PC .2S .48 .73 1.14 1.63

Cawuw Crwm.n SE .30 .69 .93 1.24 1.49
(138) PC .24 .41 .64 .90 1.28

CArpewtry/Ih5.ry Specialist SE .00 .M .37 .61 .9D
(518) PC .07 .11 .18 .24 .38

Chumical Operations Spacialist iE .20 .S3 .96 1.16 1.38
(M4E) PC .16 .JS .48 .67 .96

Cmbat Engimer SE .20 .65 .96 1.22 1.52
(128) PC .19 .38 .37 .77 1.05

Food Service Specialist SE .09 .33 .59 .83 1.04
(948) PC .11 .18 .27 .38 .SO

Infanteln SE .29 .71 1.00 1.30 1.58
011870PC .39 .63 1.00 1.53 2.18

Light Whee" Vehicle lechanic SE .17 .51 .68 1.02 1.24

PA1UADS Cremsn SE .19 .57 .83 1.09 1.38
(16$) VC .16 .31 .45 .65 .96

Medical Specialist SE .17 .48 .79 1.07 1.37
(918) PC .15 .30 .42 .62 .95

lilitary Police SE .15 .47 .71 .97 1.20
(968) PC .16 .26 .8 .52 .74

Obtor Trans. Operator SE .06 .39 .59 93 .97
(64C) PC .13 .21 .33 .43 .65

Petrol. Supply specialist SE .16 .51 .72 .82 1.11
(76Wd) KC .ia .25 . •.V .10

Sille Channel Radio Operator SE .13 .54 .77 1.09 1,30
(05) PC .16 .26 .42 .53 .80

TOr•ag o Repairer SE .10 .53 .74 .99 1.33
(27) PC .16 .28 .43 .56 .78

Unit Supply Specialist SE .08 .40 .60 .91 1.07
(76Y) PC .12 .22 .34 .50 .69

Utility Helicopter Repairer S .15 .49 .82 1.06 1.32
(67W) PC .17 .30 .43 .62 .90

SE: Slightly greater decline in loer half than in upper for both combat
and "€.ombat.

PK: Slightly greater decline in upper half thar lor half for both
combat and noncombat but somehalt larger for combat.
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subjective estimation procedure are higher than those obtained using the
paired-comparison ratio scaling technique.

Examination of the utilities assigned to the rformance levels within
NOS revealed that on the average, for both the comat and noncotbat MOS, the
subjective estimation utility values had a somewhat greater decline in the
lower half of the performance levels (between the 50th and 10th percentiles)
than in the upper half (between the 90th and 50th percentiles). The paired-
comparison utility values, on the other hand, on the average had a somewhat
greater decline in the upper half of the performance levels than in the
lower half for both kinds of MOS.

As in the case of the scenario differences, these scaling method dif-
ferences may or may not have practical significance. The correlation between
the mean values assigned the 95 combinations by the two methods was .91.

It is also of interest to note that in general the highest disagreement
in assigning scale values occurred with high-performance-level noncombat MOS
combinations, whereas the highest agreement in assigning scale values
occurred with low-performance-level noncombat MOS combinations.

In general, however, as noted earlier, the Army officers seem to have a
fairly common frame of reference. The median intercorrelations among the
officers for the wartime rank orders and scaling values ranged from .76 to
.80. Average scale values based upon the judgments of 10 or more officers
should therefore have reliabilities of .95 or higher.
Summry Coment

Perhaps the most significant finding is that Army officers would be
willing and able to assign differential utility values across MOS and
performance levels. Perhaps the next most si gnificant finding is that
fairly stable scale values could be obtained from averaging across a
relatively small number of officer/judges.

In addition, the scenario(s) used should be free of the detail that
suggests greater or less utility for certain specific OS. Utilities of
soldiers in wartime should not be expressed in terms of dollars; an accept-
able metric would be the utility of a 50th percentile Infantryman (his
value for the survival of the unit and in replacing troop losses is much
more readily apparent). Directions to the judges should be reassuring
concerning inconsistenciis that can possibly occur in a long series of
judgments.

As discussed earlier, some of the problems identified (e.g., scenario
effects) may have little practical significance in terms of how a computer-
ized enlisted personnel selection and classification system would process
Army applicants under operational constraints. Further research should
examine, through sensitivity analyses and computer simulations, how dif-
ferences in the utilities of MOS/performance level combinations affect
system output.
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TRYOUT OF KETHODS FOR ASSIGNING UTILITIES TO PERFORMANCE LEVELS

The second phase of utility scale development was devoted to formula-
ting the final 'procedures to be used in actually assigning utilities to
performance levels in all entry-level MOS. Several inferences, drawn from
the exploratory findings in the earlier workshops guided the developmental
process.

First, the apparent nonlinear relationships between utility and
performance found in some MOS would necessitate obtaining judgments of the
utility of at least five performance levels within aach MOS. Five data
points would allow the derivation of a best fitting utility/performance
curve with two inflection points (if necessary) within an MS.

Second, the task of assigning utility scale values to at least five
performance levels in 275 MOS w&s much too onerous to assign to any one
Judge. Some system for obtaining the judgments would need to be employed
that allowed the task to be divided among groups of judges, but that still
allowed utilities to be reliably scaled both between and within IOS.

Third, the system used to obtain Judgments from a group of judges could
employ more than one scaling method. The high correlations between utility
values obtained earlier from different scaling methods suggested that a
combination of methods might allow the overall scaling task to be accom-
plished more efficiently than through using one method only. The goal was
to place on the same ratio scale the utility values of at least 275 x 5, or
1,375, 14OS/performance Level/combinations. (A ratio scale would permit
utilities to be summed across individual MOS assignments in comparing
selection/classification systems.)

Procedure

An additional 12 workshops were conducted to try out various scaling
methods and to prepare for the third phase of the research, in which the
selected scaling methods would be applied to all entry-level 140S and within-
MOS performance levels. These workshops, like the previous ones, were
attended by small groups of Army field grade officers.

The methods tried out at the workshops were rank ordering, paired
comparisons, a conjoint scaling procedure, the sorting or placement of
MOS/performance level combinations into piles, and the dire:t estimation of
ratio scale values using a standard MOS/performance level set at 100. Of
these techniques, the latter two were the scaling procedures eventually
selected.

Alternative Methods

The rank ordering task inolved rank ordering a list of 135 MOS with
all performance levels set at the 50th percentile. This method produced
negative reactions from the workshop particip"nts. They o0!ited to the
time it took to perform the rankings and to t,.ir Inability to assign tied
ranks under the method used. They felt that they did not know enough about
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all the M0S to make the fine discriminations called for in rank ordering.
They also objected to the very task of rank ordering MOS. saying that I. 11
Army MOS were important. Though the Project A staff had anticipated this
latter reaction from some officers in earlier workshops, It was not
exhibited until this insiance, in which participar ts were asked to make
utility judgments only between MOS, since all performance levels were set at
the 50th percentile.

Modifications to deal with four issues were incorprated in the
subsequent workshops. First, it was decided to use only scaling methods
that allowed judges to report that two or more MOS performance levels
combinations were approximately equal in utility. Second, the Judges were
offered the alternative of not evaluating the utility of some MOS if they
felt they did not know enough abiut the M40S to make informed judgments.
Third, different performance levels were included within MOS, as well as
between MOS, in the set of combinations to be Judged.

Yhe fourth change involved placing the judgments in a selection and
classificatien context. That is, the officers were asked to judge the
utility of predicted perormance of Army applicants or recruits rather than
actual performance of Army job incumbents (as had beetr done in the earlier
workshops). Percentile levels were still used as in earlier workshops, but
the percentiles were for predicted performance for the given MOS of all Army
applicants or recruits. The judges were isked to assume that the perfor-
mance percentiles given were accurate estimates of future on-the-job
performance percentiles if the applicants or recruits were actually assigned
to the MOS. After this adjustment was made, none of the judges in subse-
qu,, w•,ks,,p. obj ...C. to the . a.i. cone.t• of assigning differential
utilities to various MOS/performance levels.

Two variants of the paired-comparison method were tr;ed out, using a
limited number of MOS/performance level combinations. One involved judg-
ments of number equality, as in Workshops 4 and 5. The other involved
assigning 100 enlisted applicants with given predicted performance percen-
tiles to pairs of MOS; for example, if there were 100 applicants who were at
the 10th percentile for the Job of illustrator (MOS 81E), and at the 30th
percentile for the job of physical activities specialist (MOS 03C), how many
of the 100 applicants should be assigned to each job?

Though both of these paired-comparison tasks cailed for complex
judgments, the officers performed thee readily. However, the methodology
was time consuming, and would be even more so with larger numbers of
MOS/performance level combinations to judge. Moreover, the officers felt
they should be allowed to indicate that some applicants should not be
selected at all. The judgment was subsequently shifted from predicted
performance levels of applicants to that of recruits (selected applicants),
thereby eliminating the Odo not select' alternative. However, the judges
were allowed to indicate that they thought a given recruit would have zero
or negative utility for the Army if placed in an MOS where his or her
predicted performance was low.
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Other questions that were raised concerned the field strength of Army
units staffed with various W4S complements, and the possibility of potential
troop losses if open warfare broke out. Some officers reported that they
considered these factors in evaluating the utility of the applicants or
recruits. (o divorce both troop strength and troop replacements from
utility/assignment decisions, judges in subsequent workshops were told that
the field strength of all MOS was 70 percent and that the problam of
compenlsating for troop losses was being handled by another parL of the
assignment algorithm and should not enter into their MOS utility Judgments.

A conjoint scaling method was also tried out to determine whether it
was possible to obtair MOS/performance level utility evaluations at the same
time that weights were established for different components of performance.
Each of 16 OS was paired with each other M0S in the set, at the sume time
that predicted percentile levels for 15 different pairs of performance
factors were given. Although a conjoint procedure later proved effective
for use in arriving at weights for combining performance factors into
overall measures of MOS performance (see Chapter 3), the method tried here
was much too difficult and time consuming for use in scaling large nu'ýL-rs
of MOS/performance level combinations.

One method that did prove effective for making large numbers of scaling
utility decisions was the pile placement method, in which judges sorted
cards containing 1OS/performance level combinations into piles, based upon
their perceived utility or selection priority. Seven piles of predicted
performance utility were used, ranging from negative through zero utilit) to.
high utility. The judges initially sorted 135 1OS/performance level
cr.Nbitions, then 29A combinations. and eventually 280 combinations,
without complaining about the judgment burden.

Likewise, judges in the ratio judgment method, In which they ev:;:iated
MOS/performance level utilities in relationship to that of a 90th per,'entile
Infantryman, judged 59 combinations without the task becoming burden.cne.

Using data from one of the last workshops in phase two, separate
analyses of variance were performed un the mean pile placements and ratio
judgments given 59 combinations judged by the 12 officers using both
methods. Remarkably similar L ratio patterns were obtained (see Table 4C5).
For both scaling methods, there were large mean differences in assigned
ratings for different predicted performance levels. Likewise, there were
significant mean differences for rater and MOS, while the MOS by Percentile
level interaction was not significant in either analysis. The intraclass
correlation reliability estimate for the pile placement procedure was .58
and the comparable coefficient for the direct ratio judgment was .65.

These results indicated that satisfactory reliabilities for mean
utilities could be obtained by both methods, if the means were based upon 10
or more judges. The correlation between the mean utilities assigned by the
12 officers to the 59 common combinations using the two methods was .89.
Though this inter-method correlation was not as high as might be desired: it
should be increased by using MOS/performance level combinations with a
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Table 4.5

Analysis of Variance of Pile Pl&cment and Ratio Utility Values,
Based on 59 Comon Combnations (n - 12 O•iticers, Workshop 11)

..._ jJ Ptle s)etment____ Ratio,._

Soredf r P> F E.~ ft. -E-. Al-

Model 69 14.76 .0001 .61 23.54 .0001 .72
Error 638

TOTAL 707

MOS 11 1.91 .0358 10.98 .0001
Level 4 220.37 .0001 319.42 .0001
MOS X Level 43 .61 .9771 .90 .6589
Rater 11 8.17 .0001 17.01 .0001

greater range of utilities and by raising the reliability of both sets of

scale values by an increase in the number of judges.

Method$Selected

In the light of all the infor,-ation available trom the first and second
phase workshops, it was decided to use the pile placement and direct ratio
estimation methods in the final determinations of the utilities of approxi-
mately 275 MOS x 5 performance levels, or 1,375 combinations. The pile
placement method provided a means of reliably scaling the utility of large
numbers of combinations in a reasonable time period, while the direct
estioation method could be used to place a limited number of combinati,)ns on
a reliable ratio scale having a meaningful zero point and the potential for
assigning negative utilities to low predicted performance levels.

The procedures used to place tu6e 1,375 combinations on one utility
scale are described in the fiAL section, which also pr.c-.nt .te..l...
the third and final phase of the utility scaling effort.

OCTAINING A COMPLETE SET OF UIILITY ESTIMATES

The goal of the exploratory workshops was to develop a scaling
method(s) for obtaining utility functions, for a large set of MOS, that to
the maxinmm extent possible reflected the relative payoff to the Army of
different levels of job performance. The results of these exploratory
workshops were largely successful. First, for the Army Jobs being consid-
ered in these workshops, utility scale values varied across MOS in a manner
generally consistent with expectations. Second, the utility values assigned
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by the officers were sufficiently alike to indicate that fairly stable scale
values could be obtained by averaging across officer judgments. Collec-
tively, these results pointed to the feasibility of obtaining information on
the relative value of performance in Army MOS that could be used to guide
decisions in a personnel selection and classification system.

The next goal was to assign a utility to any predicted level of perfor-
mance on any entry-level MOS. The obtained utility values could be used to
(a) assess the net gain to the Army of using new selection/classification
procedures, and (b) help guide classification algorithms in optimizing
assignments of individual recruits.

•thod

Dosign Issues. Observations made in earlier workshops of the amount of
time it took field grade officers to place MOS/performance level combina-
tions in piles on the basis of judged utility indicated that they could
judge 250 combinations in about 1 1/2 hours. Similar observations of the
amount of time it took to directly Judge the utility of combinations
relative to the standard of a 90th percentile Infantryman indicated that the
officers could Judge 50 combinations in about 40 minutes. It was apparent
that only a subset of the total number of MOS/performance level combinations
could be presented to any one officer.

To place all utilities on a ratio scale, the project staff chose to use
both the pile placement method and a direct Judgment method. The pile
placement method would be used to place the uti ities on an interval scale
and the direct estimation method would be used to develop a ratio scale tor
a target set of MOS by performance combinations against which the interval
scale values could be calibrated.

To merge the utilities obtained from the two methods, the same officers
should judge a common set of MOS/performance level combinations using both
methods. Therefore, to adjust for differences among the samples of officers
assigned particular subsets of MOS/performance level combinations in the
pile sorting method, Al.l judges were asked to judge one common set of 60
combinations using both methods.

Another issue concerned ihe numbtr of pefr-o,,,aice Ie...s witi..ion. each
MOS. Because of the large number of entry-level MOS, the number of perfor-
manc,' levels within each MOS was restricted to five. This number still
allowed for the derivation of a nonlinear function with inflection points
when expressing utility as a function of the level of performance within
each MOS.

Jeloction and Groupig of Entry-Level NOS. AR 611-201, Enlisted Career
Management Field5 and Military Occupational Snecialtiea (October 1985), was
used in the selection of 276 entry-level MOS. All MOS that listed Skill
Level 1 duties and that required an ASVAB Aptitude Area score for assignment
to the MOS were selected.
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Consequently, there were 276 MOS times 5 levels or 1,380 OS/perfor-
mance level combinations to be Judged separately. To make the scaling task
iure acceptable to the Judges, seven sets of combinations were formed. The
first set, consisting of 12 M0S times 5 performance levels, or 60 combina-
tions, was to be Judged by all judges and would provide the basis for a
common utility scale.

The Infantryman (11B) 1405 was selected first because the utility of the
90th percentile infantr)man was to be used as the standard (set at 100)
against which the utility of all other MOS/performance level combinations
was to be compared in tile direct Judgzent method. Judgment data from
earlier workshops were used to identify 11 additional 140S that met the
following three criteria7 (a) No officers had refused to scale the N0S
because of unfamiliarity with the MOS; (b) utility values for the 55
OS/performance level combinations were evenly spread across the range of

utilities assigned all 10S used in the workshops; and (c) extremely low or
negative utility values were likely to be. obtained for performance in some
of the MOS at the 10th percentile and high utility values were expected for
some jobs at the 90th percentile.

The remaining 264 M0S were grouped into six subsets of 44 MOS each.
The subsets were made comparable through a systematic, stratified assignment
procedure. The OS were first grouped in accordance with the results of a
cluster analysis based upon judgments of job and task similarity (Hoffman,
1987). This analysis identified 23 140S clusters. The OS in each cluster
were placed jn numerical-alphabetical sequence. Then every sixth NOS was
assigned to one of the six subsets, which were labeled Decks A, B, C, D, E,
and F.

Each subset or deck contained 280 OS/performance level combinations --
12 pimmon MOS plus 44 noncommon MOS and five performance levels for each
job . The combinations in each deck were randomized before being adminis-
tered to the judges.

$&ogle of 9fficers Used as Judges. Data from the exploratory workshops
indicated that about 10 officers would be needed to obtain an interjudge
reliability of about .95 in utility Judgments. To ensure that a total
sample of 60 officers (10 officers x 6 decks) was obtained, utility vork-

4 .... f .&SS J .. -- S*S ... A *I1CAflCI~ln 7A

field grade officers attended the workshops. The 74 participants consisted
of 14 Infantry, 21 Armor, 14 Other Combat (e.g., Artillery), 12 Combat
Support, and 13 Cowbdt Service Support officers. Most of the officers were
majors; there were 54 majors, 13 lieutenant colonels, and 7 colonels among
the participants.

2Three noncomnmon OS and their performance levels were subsequently
dropped from the judgment sets because the three M0S were rescinded from
operational status. Two of these OS were in Deck C, the other in Deck E.
The number of combinations in the six decks therefore ranged from 270 to
280. For convenience, the number 280 is used in the text and tables to
indicate the number of OS/performance level combinations in the decks.
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The Utility Judagnt Workshops

After a brief overview of Project A and description of the workshop
agenda by the workshop leader, the participants completed a Background
Information Sheet, including items pertaining to grade, military specialty,
current and previous positions, and years of service.

The leader then gave a more detailed overview of the workshop and its
purpose, and discussed assumptions that the participants were to use in
making their judgments. The three critical assumptions are given below (the
complete set of assumptions and copies of the workshop instructions and
forms are supplied in Appendix 0).

(1) The military context for which the utility of the recruits is
being considered is as follows: The world is in a period of
heightened tensions. There is an increasing probability that
hostilities will break out in Europe, Asia, the Caribbean, Latin
America, and Africa. The Army's mission is to support U.S. treaty
obligations and to help defend the borders of allied and friendly
nations. Some of the potential enemies have nuclear and chemical
capability. Air parity does exist between allied forces and
potential hostile nations. U.S. Army training and other prepara-
tory activities have been substantially increased. Most combat
and associated support units are participating in frequent field
exercises. Most units are being actively resupplied.

(2) Tho overW!! MOS performance measure for each MOS represents an
optimally weighted (for that MOS) coWbination of several perfor-
mance factors. Thus, recruits at the highest predicted perfor-
mance level (90th percentile) in each MOS are more likely to be
dependable, be proficient in MOS tasks, knnw the facts and
procedures required to do their jobs, perforrn more effectively
under adverse or difficult condit, "s, avoid disciplinary prob-
lems, provide support to fellow soldiers, and be more physically
fit.

(3) The predicted performance levels for the recruiti are accurate.
That is, the recruits will actually perform at the predicted
levels.

Note that the judgment called for in both utility scaling methods was
the relative value of recruits with different predicted performance levels
for the entry-level MOS. The decision to use predicted performance levels
rather than actual performance levels was based upon the fact that, in
application, a computerized enlisted personnel selection and classification
system would be operatinq with predicted or estintated performance (a major
purpose of Project A is to improve the accuracy of that prediction).

The participants then read a description of the pjeplacemnent method.
Emphasis was placed on the definitions given the seven piles in which the
judges were to place the MOS/performance level combinations.
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* High positive utility would probably result if these recruits
were placed in these MOS.

* Between moderate and high utility would probably result if these
recruits were placed in these MOS.

* Moderate utility would probably result if these recruits were
placed in these MOS.

0 Between low and moderate utility would probably result if these
recruits were placed in these MOS.

* Low positive utility would probably result if these recruits were
placed in these MOS.

* Advantages of placing these recruits in these MOS would probably
be equal to the disadvantages (expected utility - 0).

* Negative utility would probably res.-lt if these recruits were
placed in these MOS. (Any positive contributioni would probably
be outweigh(d by problems associated with low levels of overall
performance.)

Each MOS/performance level combination was printed on a separate card
(see samples in Figure 4.3). On each card there was a short description of
the MOS (Skill Level 1) taken from AR 611-201. The performance level,
either the 10th, 30th, 50th, 70th, or 90th percentile, was also listed on
the card. The instructions indicated that the percentiles were the predic-
ted performance percentiles of recruits, if all recruits were rank ordered
in terms of their predicted perforsiance in the given MOS without regard to
current cut-off scores. The instructions also allowed 'he judges to place
in an eighth unrated pile any MOS/performance level combinations that they
were not familiar enough with to evaluate. No restrictions were placed on
the number of cards that could be placed in any one pile. The cards in each
deck were thoroughly shuffled prior to the workshops. Decks wet! assigned
to participants randomly.

Upon completing the pile placement method and a short break, the Judges
read the instructions for the direct iudgment nethod. After first reviewing
the assumptions and re-familiarizing themselves with the 12 tu;ouio MOS, the
participants wrote the value, 100, on the 90th p2rcentile Infantryman card,
which was on top cf the deck of 60 cards. The task of the judges was to
assign a utility value to each of the remaining 59 MOS/performance level
combinations, taking into consideration that a 90th percentile infantryman
had a utility of 100. Zero and negative utility values were permitted.

The judges wrote the assigned utilities directly on the cards. After
they had gone through the deck once, they were instructed to arrange the
cards in escending numerical order and then go through the cards again,
changing any utility values that they felt were out of line with the others
in terms of the ratios of the assigned utilities.
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RADIO TELETYPE OPERATOR(Radio 1T Operator) (MOS 0sC)

SUMMARY: Supervises or operatls and Installs radio teletypewriter
" tape relay equipment In radio letypewriter and " relay tacticai
or administrative communcatbo;na ts.

DUTIE.: Operates radio iteltype equtpmert to tanamit and receive

OVEAALL IFFECTIVENESS; 70 percentile

ur %I" fUrDUADr _ WEAP045 IIFANTRYMAN

(MOS 11H)

SUMMARY: Leads or serves as member of heavy antiarmor crew-
served weapons squ&6, section. or platoon employing heavy antiarmor
crew-served weapons in offensive and defersive combat operations.

(AITIES: Assaults and destroys enemy tanks "d armor vehicles.
emplaocrr.ents. weapons, and personnel with heavy antiarmor weapons
(TOW).

OVERALL EFFECTIVENESS: 30 percentile

Figure 4.3. Samples of MOS/Performance Level combination cards.
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Reliability and Validity Analyses

Identification and Doletion of Atyp1cal Judges. An initial question
posed was whether some of the Judges' responses were sufficiently atypical
on a priori grounds to warrant excluding these judges from later analyses.
For example, if any of the participants did not fully comprehend the task or
its underlying assumptions, or if they were inattentive in accomplishing the
task, then inclusion of their data could decrease the reliability and
validity of the final scale values.

Four indexes were used to determine the degree of atypicality:

(1) The number of times a judge assigned greater utilities to lower
performance level recruits than to higher performance level
recruits in the same M0S.

(2) Th. median correlation of the utilities assigned by a judge across
the MOS/performance level combinations with the utilities assigned
by the other judges.

(3) The mean utility assigned the MOS/performance level combinations
by a judge. Unusually high or low mean values would indicate that
the judge was assigning many of the combinations greater or lesser
utilities than the other Judges were.

(4) The standard deviation of the utilities assigned the MOS/perfor-
mance level combinations by a Judge. Large or small standard
deviations would indicate that the judge was assigning an unusual-
ly wide or narrow range of utilities to the combinations.

These indexes were calculated for both the pile placement and the direct
judgment data from each judge. Frequency distributions of the eight sets of
indexes were examined and the judges who had relatively extreme values were
identified.

Of the eight indexes, those considered to be most indicative of
atypicality were high numbers of inversions and/or low median correlations
with other judges for either the pile placement or the direct judgment data.
A "rule of thumb" was adopted that a juoge had to have atypical vailue on at
least one of these four indexes to be considered for exclusion. On the
basis of this rule, seven Judges were excluded. Tables 4.6 and 4.7 show the
frequency distributions for thu number of within-MOS inversions. Table 4.8
shows the frequency distributions of the median correlations between the
judges.

The median correlations for the pile placement data were obtained by
forming a separate intercorrelation matrix for the judges assigned each
deck. Here the correlation between any pair of judges was computed across
their joint pile placements of the 280 conoinations in their respective
decks. The median correlations for the direct judgment data were obtained
by forming an intercorrelation matrix for all judges. The correlation
between any two judges was computed across the utility values they assigned
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Table 4.6

Frequency Distribution of Number of File Placemnt Inversions Made by Judges
(280 Combinations)

Number of Number of
Inversions dAadjgI

0 12
1 - 10 24

11 - 20 10
21 - 30 8
31 -40 7
41 - 50 2
51 -60 2
61 -70 2
71 -80 1
81 - 100 0

101 - 200 4 4. 38, 64, 84
201 and Above ___z 67, 83
Total 74

a Some identification numbers for judges are hi gher thdn 74 because earlier

lists of judges included a few company grade officers. The final set of
analyses was limited to field grade officers.

Table 4.7

Frequency Distribution of Number of Direct Judgment Inversions Made by
Judges (60 Common Combinations)

Number of Number of
Inversions Judoes Judge ID

0 23
1 - 5 33
6 - 10 8

11 - 15 5
16 - 20 3
21 - 40 0
41 and Above 2 4, 53

Total 74
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Table 4.8

Frequency Distribution of Nedian Correlations Between Judges

Pile Placement Direct Judgment
(280 Combinations) (60 Common Combinations)

Med ian
Correlation No. of No. (f

With Other JudgdaeJ s J _dgq I Juuuda ID

0 - .10 1 56 0
.11 - .20 2 64, 83 1 64
.21 - .30 2 38, 67 1 53
.31 - .40 0 1 67
.41 - .50 0 1 83
.51 - .60 3 4
.61 and Above J& 66

Total 74 74

the 60 common combinations. While over 90 percentile of the judges had
median correlations above .50 for both types of judgments, six judges
had median correlations of .50 or below for either the pile placement or the
direct judgment method. Three of these judges had median correlations of
.50 or below for both judgmEnt sets.

The frequency distribution of the mean pile placements did not indicate
that any judges had mean pile placements that were out of line or atypical.
However, for the direct judgments, the means of the values assigned the 60
common combinations by three of the judges were considerably higher, and
those assigned by one judge were considerably lower, than the mean values
assigned by the rest of the judges. Examination of the frequency distribu-
tions of the standard deviations of the pile placement and direct jud ment
utilities assigned by the judges indicated that only three judges had fairly
atypical indexes.

Table 4.9 summnrizes the~ Griai-ipesne bOvTC byJ Show~iso :flt
judges who had atypical values for one or more of the eight indexes used.
Of the 11 judges listed, six had two or more atypical values for number of
inversions and/or median correlations with other judges. Using the rule of
thumb adopted earlier, these six judges were removed from the sample. A

seventh judge, identification number 56, was also removed because this
judge had a median pile placement correlation with other judges of .05, the
lowest recorded for any judge.

Before removing these seven judges, a check was made to see whether as
a group they were in basic agreement with one another. (Here we were trying
to avoid possibly eliminating a coherent minority of judges who simply had a
different point of view concerning the utility of the various combinations
than did the majority of field grade officers.) The intercorrelations
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Table 4.9

Judges With One or Nora Problems in Their Utility Judgmental DAta

No. of Median
Inversonsb Correlations Mean Utility utility SD

Judge
Pile PL Direct Pe Pikel_ tilt PL Pi Pile PL Direct

*4 X X X X
16 X

"38 X X X
45 X

"53 X X
"56 X
"64 X X X X
"67 X X X
"83 X X X
84 X
86 X

6 * indicates judge's data were removed from later analyses.
b Pile PL - Pile Placement; Direct - Direct Judgment.

across the 60 common combinations among the seven judges' utilities were
calculated for both the pile placement and the direct judgment methodb.
Their median intercorrelations were .15 for the pile placements and .30 for
the direct judgments (the remaining 67 judges had median intercorrelations
of .50 and above for both the pile placement and direct judgment methods).
That is, the seven judges agreed neither with the other judges nor among
themselves. Consequently, their judgments were excluded from the final
analyses.

Imputation of Missing Data. A number of the judges had failed to
provide utilities for all the MOS/performance level combinations they had
been assigned. Four judges did not record their direct judgment utilities

4..,. t h lG.ona e _,_ha 91 did not nlArc oee or morre
I~~ 

-- ' -u .- ..
u 

- ' -, 
*- 

-* .eor more

combinations in any of the seven utility level piles because they were not
familiar enough with the job to assign a utility value. Table 4.10 shows a
frequency distribution by number of unsorted combinations. .

Although the missing judgments constituted only about 1 percent of the
total data set, there was some concern that the average scale values of some
MOS might be unduly affected by not being based on the same set of judges as
other MOS. Consequently, the missing values were imputed, using a multiple
regression procedure. Treating each judge with missing data as a dependent
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Table 4.10

Frequency Distribution of Unsorted NOS/Perforsance Level Combinations
(Pile Placemnt Nethod)

Number of
Unsorted Number of

Combinations Judoes

0 51
1 - 10 15

I1 - 20 2
21 - 30 4
31 or More

Total 74

variable and judges with complete data as candidate independent variables 3 ,
analysts used a stepwise variable selection routine to select judges whose
utility ratings or pile placements added the most to the prediction of the
known utility values of the judges with missing data. Judges (independent
variables) were allowed to enter the multiple regression equation provided
that their L ratio to enter was significant at the .10 level. The multiple
correlation coefficients obtained for the most part were .90 or higher.

Comparison of Nonedited and Edited Diata. The cumulative effect of
removing seven judges and imputing pile placement or direct judgment
utilities for other judges was assessed through comparing the intercorrela-
tions and reliabilities of the nonedited and edited data sets. Table 4.11
shows that for the pile placement data, the 1-rater and n-rater reliabili-
ties did improve for the three decks (B, D, and E) for which one or more
judges had been removed. The 1-rater reliabilities improved from about .58
to .73 on the average. In contrast, the imputation of pile placement values
for the combinations that were not missing one or wore judges had prac-
tically no effect on the obtained reliabilities.

The 1-rater and n-rater reliabilities ot the bU common MOSiperformance
level combinations were also obtained for both the nonedited and edited
ratio scale data. The 1-rater reliability rose from .564 for the nonedited
data to .653 for the edited data and the n-rater reliability (based on 74
judges) increased from .990 to .992. When the pile placement reliabilities
for the 60 common combinations were computed for comparison purposes, the 1-
rater reliability rose from .673 to .746, while the s-rater reliability rose

3 Here, the correlations are computed over the MOS/performance level
combinations rated in common by the judges. The performance percentiles
assigned to the combinations were used as an additional independent
variable.
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Table 4.11

Intraclass Reliabilities for Pile Placumnt Data by Deck
(Common and oflncomon Combinations)

- honedited Data Edited Data
No. of No. of

Deck Raters 1-Rater A-Rater Raters I-Rater A-Rater

A 12 .778 .977 12 .774 .976
B 13 .548 .939 11 .707 .964
C 12 .718 .968 12 .717 .968
D 13 .622 .954 11 .752 .971
E 12 .562 .937 9 .733 .961
F 12 .657 .958 12 .658 .958
Average .648 .956 .724 .966

from .993 to .995. The high values for these i-rater reliabilities indicate
that not much is to be gained by such editing wh'- the number of judges is
large.

The correlations between the utilities obtained for the nonedited and
edited data were very high. Table d.12 shows that even for the decks (B, 0,
and E) where judges were dropped because they were not typical, the correia-
tions of mean pile placement across the 280 combinations averaged .990. The
corresponding correlation for the mean direct Judgment utilities assigned
the 60 common combinations using nonedited and edited data was .999. While
it is apparent from these results that not much was gained by editing the
data, it is also evident that the editing did not unduly affect the resul-
tant relative utility values.

Scaling Method Reliabilities. The small differences in reliability
obtained for the edited vs. nonedited data should not obscure the finding
that the average scale values assigned to the MOS/performance combinations
had a very high deq, ee of reIlowIIy. To6C -ratcr r^ iabilite-- for the
six separate decks ranged from .958 to .976 for the edited pile placement
data. The n-rater (67 judges) reliability for the edited direct judgment
utilities of the common combinations was .992. The corresponding reliabil-
ity for the pile placements of the common combinations (across all decks and
the 67 judges) was .995. The correlation obtained between the average scale
values from the two methods across the 60 common combinations was .98.

This high correlation is not wholly attributable to judges simply
assigning higher values to combinations with higher percentiles. This can
be seen by the correlations between average pile placement and direct
judgment utilities attained when the correlations are computed across the 12
conmnon MOS holding percentile level constant. These correlations, presented
in Table 4.13, had an average value of .77. The p-rater (67 judges)
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Table 4.12

Correlation Between Nean Pile Placmnt Using Nonedited and Edited Data

Edited vs.
Number of Nonedited

.ft;k Combinatigna Correlati -l

A 280 .9998
B 280 .9930
Ca 270 .9999
D 280 .9929
Eb 275 .9856
F 280 .9998

M MOS 16L and 27Q were rescinded as of 31 October 1987, so their data
were deleted.

b NOS 24W was rescinded as of 31 October 1986, therefore its data
were deleted.

Table 4.13

Correlations and Rellabilities of Pil Placme rt and Direct Judgment
Scale Utilities Helding Percentile Level Constant

n-Rater Reliability
Percentile Number of Common Correlation of Pile Direct

Ct, l Combinations Mean PP with DJa placement Jud ment

10 12 .85 .89 .67
30 12 .84 .90 .68
50 12 .59 .88 .83
70 12 .63 .82 .95
90 12 .95 .94 .97
Average .77 .89 .82

a PP - Pile Placement; DJ - Direct Judgment

reliabilities averaged .89 arid .82 respectively for the pile placement and
direct judgment utilities when the reliabilities were computed for each
percentile level separately.

These results clearly den~rstrate that, in making their utility
judgm-n'nts, the judges were reacting to more than the percentile levels
assigned to the combinations. Figure 4.4 shows the bivariate plot of mean
pile placement and mean direct judgment by percentile level for the 60
common combinations.
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Illustrative Interval Scale Utilities. It is of interest to note which
MOS/performance level combinations received the lowest and highest utili-
ties. Does the pattern seem reasonable? Do the relative values make sense
given what we know about the NOS? Table 4.14 presents the noncomon
combinations that received mean pile placements of 1.1 or less by the 9 to
12 officers who Judged them. (The lowest or negative utility pile was
astigned a value of 1.0.) Poor performance (10th percentile) was assigned
th.- jost negative utility for repairers of complex military equipment and
for the Cardiac Specialist and Pharmacy Specialist. In each of these MOS,
the consequences of poor performance are Judged to be especially costly.

Table 4.14

List of NOS/Performance Level Combinations Receiving Lowest Pile Placemnts
(Kean Placement 1.1 and Below)

_NOS Name

23N NIKE/HERCULES Track Radar Repairer

34Y Field Artillery Tactical Fire Direction Systems Repairer

35R Avionic Special Equipment Repairer

63N M6OA1/A3 Tank System Mechanic

67N Utility Helicopter Repairer

67R AH-64 Attack Helicopter Repairer

67Y AH-i Attack Helicopter Repairer

688 Aircraft Powerplant Repairer

68F Aircraft Electrician

91N Cardiac Specialist

91Q Pharmacy Specialist

aAll associated performance levels were at the 10th percentile.

Table 4.15 lists the noncommon combinations that received the highest
mean pile placements (means of 6.9 or more on a scale of 7). This list
includes both repairers and operators of advanced weapon systems. High
performance in two intelligence NOS, 968 and 98C, was also assigned a high
utility. In comarison, the mean pile placement for the 90th percentile
Infantryman (118) was 6.6.
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Table 4.13

List of NOS/Perforuance Levol Combinations Pecetving Highest Pile Placements
(MNan Piacement 6.9 and Above)

nýIaW Namei

11H Heavy Anti-Armor Weapons Infantryman

13C TACFIRE Operations Specialist

13R Field Artillery Firefinder Radar Operator

15E Pershing Missile Crewmerber

1SJ MlRS/Lance Operations/Fire Directions Specialist

16J Defense Acquisition Radar Operator

21L Pershing Electronics Repairer

24E Improved Hawk Fire Control Mechanic
24L Improved Hawk Launcher and Mechanical Systems Repairer

24P Defense Acquisition Radar Mechanic

34L Field Artillery Digital Systems Repairer

35R Avionic Special Equipment Repairer

45N M6OA1/A3 Tank Turret Mechanic
45T Bradley Fighting Vehicle System Turret Mechanic

63B Light Wheel Vehicle Mechanic

63N M60AI/A3 Tank System Mechanic

67R AH-64 Attack Helicopter Repairer

67X Heavy Lift Helicopter Repairer

68B Aircraft Powerplant Repairer

968 Intelligence Analyst
our CW/CTITNT Araluct

aAll associated performance levels were at the 90th percentile.

The field grade officers who served as judges came from a variety of
Army backgrounds. Analyses were conducted to determine whether offiLers in
different military primary specialties assigned significantly different
utilities to the common MOS/perforuance level combinations. First, the
officers in the Combat branches were placed into four categories -- Armor,
Aviation, Infantry, and Other Combat (Air -efense and Artillery). Then, the
separate means of the direct judgment utilities of each of the 59 commnon
combinations were compared, using analysis of variance.
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,.oarison of Utility Ratings by Different Officer GrouRs. To further
test whether the type of judge influenced utility ratings, a separate linear
regression equation was computed for each of the 12 couion NOS for each
judge, using performance percentiles as the independent variable and the
direct judgment utilities assigned by the officer as the dependent variable.
The mean slopes and the mean y-intercepts or equation constants of the
officer groups were then analyzed for significant differeices, using
separate analysis of variance for the 12 regression slope mearns and the 12
intercept means.

Analyses were conducted to determine whether officers in different
primary military specialties assigned significantly different values to the
various combinations. Similar sets of analyses of variance tests were run
comparing the utilities assigned by Combat, Combat Support, and Combat
Service Support officers. In addition, the utilities assigned by the 47
majors in the sample were compared to those assigned by a combined group of
20 lieutenant colonels and colonels.

In all, only 10 of the more than 250 statistical tests run to compare
various types of officer groups were significant at the .05 level. Examina-
tion of the significant differences that were obtained did not reveal any
trend in the data indicating that certain types of officers favored particu-
lar MOS or performance levels.

.stimction of Ratio Scale Utilities From Pile Placment (Interval)
Pats. A basic objective of the overall research design was to place all
1,380 MOS!performance level combinations on the same utility scale. Using
the averages (across all judges) of the direct judpant utilities asslgnea
the 60 common combinations as the dependent variable, and the pile placement
of the same common combinations as the basic independent variable, an
equ&tion was derived for each separate group of judges expressing direct
judgment utilities as a function of average pile placement.

This equation was then used to estimate the ratio scale values (direct
judgment utilities) that each group would have assigned all the noncommon
MOS/performance level combinations if they had been given that scaling task.
It was assumed that since these equations would place all the estimated
utility values on the same scale, minor group differences in pile placements
of the 60 comivr, combinations wouid be averaged out. (A: t'le juudge wecre
assigned rtnJomly to decks, any differences among the groups in mean pile
placements could be attributed to sampling error.4)

To explore the use of alternative regression equations for estimating
the ratio scale values from the pile placement data, a subset of 20 of the
coumon combinations was temporarily set aside and not used in the initial
derivation of the reregression equations. These 20 combinations came from

4 Analysis of variance significance tests run on the 59 comuon
combinations to compare their mean pile placements by deck resulted in unly
one significant difference, a result easily attributable to chance.
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four MOS having performance percentiles that had utilities fairly evenly
spread across the range of ratio scale utilities (based on the 67-judge
averages).

Since both estimated and actual values would be available for these 20
combinations, the ability of alternative regression equations to estimate
ratio scale utilities from the pile placement data could be evaluated or
cross validated. That is, a regression equation from each deck based on 40
common combinations could be used to estimate the ratio scale values of
the 20 set-aside combinations, for which actual values were available.

Two indexes of how well the estimated ratio scale values corresponded
to the actual values were (a) the mean difference between the actual and the
estimated values, and (b) the square root of the mean square of the differ-
ence between the actual and estimated values. The two indexes were computed
using five different sets of independent variables:

(1) Average pile placement of the 40 combinations.

(2) Average pile placeiw.nt and the performance percentiles
of the 40 combinations.

(3) Average pile placement and the square of the average pile
placement.

(4) Average pile placement and the cube of the average pile
placement.

(5) Average pile placement and both the square and cube of
average pile placement.

The square and the cube of the average pile placements were used as
independent variables because the by-deck bivariate plots of the average
rdtio scales (the dependent variable) versus the average pile placement (the
independent variable) suggested that there might be inflections in the best
fitting lines at the two ends of the utility continuum. This might be
brought about by the restriction inherent in the procedure used that limited
the judges to seven utility levels when placing the combinations into piles.

Table 4.16 shows the results of these analyses. The equations based on
all five sets of independent variables tended to overestimate somewhat the
actual utilities of the 20 holdout combinations. This tendency was most
pronounced for combinations having intermediate actual utilities. In
general, the equations tended to underestimate the utilities of the holdout
combinations having high actual utilities, and slightly overestimate the
utilities of the combinations having low actual utilities. The best balance
was achieved by using average pile placement and both its square and its
cube as the independent variables.

The lowest mean squares for prediction errors was also obtained by the
equations that used the average pile placement and both the square and the
cube of average pile placement. For all equations, the ldrgest squared
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Table 4.16

Comparison of Equations Estimating Ratio Scale Utilities From
Pile Placment Data (n a 20 Combinations in Each of 6 Decks)

Sq. Root
of

Average Average Average 2
Eouation Independent Variable IA ._la (A -!E)L of.'O M tu

Average pile placement (PP) - .87 9.15 .943
PP and perf rmance percentile -1.65 10.01 .950
PP and (PP)' - .86 9.04 .944
PP and 50l) 3  - .86 9.01 .944
PP, (PP) , and (PP) 3  - .79 8.96 .945

aActua' ratio scale utility (A) minus estimated ratio scale utility (E).
bForty common combinations were used in each deck to obtain the squares of
the wiltiple correlation coefficients (&4).

errors were for the combinations having actual abilities in the mid-range.
As meentioned above, the equations slightly, but consistently, overestimated
these utilities.

Based on these data, pile placement and its square and cube were used
as the independent variables. The equations for each deck were recumputed,
using the pile placement and direct judgment values for all )0 combinations.
Table 4.17 presents the adjusted correlation coefficients (R) obtained for
each deck, as •ell as the actual equation weights. The multiple correlation
coefficients remained high (about .97 on the average). The sign of the
weights obtained formed a fairly consistent pattern, with average pile
placement always having a positive weight, and (except for Deck A) the
square and the cube of average pile placement having negative and positive
weights, respectively.

Cross-Va idation of Estimation Equations on a Holdout SaMRIe. How would
the uU4 ty V&aUeS •e f 4k. * n 4

uan 4s, Txhl d 17 rlrnnArp
'A ý mo s$ M U - %I -. .. _-_ ._- ---r-with utilities obtained from direct judgments by field grade officers? To

explore this question, the pdrticipants? in the last utility workshop were
given an additional 40 combinations (8 NOS x 5 levels) on which to make their

5 None of the 10 participants were Armor officers, unlike the remaining
sample where 17 of the 58 officers were Armor officers. One of the 10 was
Judge ID #83 who, as noted earlier, was removed from the sample because of a
large number of inversions and low medium correlations with the other judges.
Hence the final analyses from this workshop were based on nine participants.
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Table 4.17

Nultiple Regression Equations for Estimating Ratio Scale Utilities
From Average Pile Placement Data (Based on 60 Comon Combinations)

Deck
Independent
Variable A B . 0 E F

Pile placement (PP) 14.00 21.81 43.39 24.09 46.99 49.45
pp2 1.455 -. 323 -5.785 -1.344 -6.922 -6.932
ip 3 -. 053 .067 .485 .169 .545 .549

Intercept2 -34.09 -41.75 -69.44 -47.74 -63.80 -77.85
Adjusted j .965 .926 .954 .944 .912 .924

direct Judgments of utility. The mean of the direct judgment utilities
given these 40 combinations by these officers could then be compared to
values from the other 58 officers computed by formulas derived for each deck
excluding the data obtained from the last workshop.

Before the utility comparison, the set of 40 new utility estimates from
the holdout sample were adjusted so that the new values corresponded to the
utilities that could have been expected if the remaining sample of 58 judges
had actually evaluated the additional 40 combinations using the direct
Judgment procedure. A multiple regression equation was derived using the
mean direct judgment utility assigned the 60 common combinations by the 58
officers as the dependent variable, and the mean utilities assigned the 60
combinations by the nine officers, the square of these utilities, and the
performance percentile of the 60 combinations as the independent variables.
This equation was then used to obtain the estimated direct judgment values
for the 40 extra combinations. This procedure adjusted the holdout sample
utilities for random and nonrandom differences between the holdout and
remaining sample Judges in the direct Judgment of the 60 common
combinations.

As shown in Table 4.18, very high correlations (.97) were obtained
between the utilities estimated from the separate deck equations and the
holdout sample unadjusted and adjusted direct Judgment utilities. Moreover,
the utility means, standard deviations, and ranges for the 40 extra combina-
tions obtained from the holdout sample direct judgments were quite similar
to 'hose estimated from the deck equations. This was especially evident
aft r adjustment for utility differences between the two officer samples on
their direct judgment of the 60 conii~n combinations.
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Table 4.18

Comparison of Utilities Obtained for 40 Extra NOS/Performance
Level Combinations

Origin of Variable Standard
Utilitv Estimate Judes Mea Deviation Range

(1) Direct judgments by 9 62.8 38.4 -9.7 to 123.7
holdout sample of
officers

(2) Variable 1 adjusted for 9,58 54.2 36.5 -5.8 to 110.8
differences between the
holdout and remaining
samples on 60 common
combinations

(3) Separate deck equations 58 56.3 36.1 -8.2 to 111.7
based on data from
remaining officer sample
only

Intercorrelations

(1) (2)

2 9 9 3a ---
.972 .973

aVariabie 1 was used in the derivation of Variable 2.

TE FINAL UTILITY VALUES

All the analyses that have Deen described were performed for the
purpose of establishing the reliability and validity of the utility ebti-
mates for MOS by Performance Level combinations obtained by using the
technique described in this chapter. All of these reliability and validity
analyses were based on data that had been carefully edited for missing data
and outliers. The analyses support the conclusions that:

(1) For both methods the reliability of a single judge is reasonably
high.

(2) For both methods the reliability of the average value produced by
11 judges or more is very high.
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(3) Reliabilities are high even when performance level is controlled
and differences are due only to MOS differences within performance
level.

(4) The agreement between the two methods when scale values are
compared on a set of common stimuli is very high and equal to the
limit of their reliabilities.

(5) Officers of different ranks or MOS specialties do not produce

different patterns of scale values.

(6) Patterns of high and low utility values *make sense.'

(7) A relatively simple exercise in equation- fitting produced a useful
method for estimating ratio scale values (which could not be -

obtained for all M0S by Performance Level combinations) from the
interval scale values obtained from all NOS by Performance Level
combinations, using the pile placement method.

(8) As determined on a cross-validation sample of stimuli, the equa-
tions used to estimate ratio values from interval data were highly
accurate (Restimated x actual -. 97).

Utilities for NOS/Performance Level Combinations

The derived equations for each deck were used to estimate the ratio
scale utilities for the noncomnon MOS/performance level combinations for the
entry-level list of 273 HOS. Theb vaiue• ,- Ven i Appnix r, "I-"-

with the actual average direct judgment utilities for the 60 common combi-
nations.

Consequently, Appendix F represents the "bottom line" of the Project A
utility scaling work at the end of F87. It contains ratio scale utility
values for 273 x 5, or 1,365, MOS/performance level combinations. Within
the limits of the reliability and validity evidence discussed in this
report, the 1,365 combinations have been placed on the same scale. As an
example of this extended MOS list of utility values, the ratio scale values
for the 19 Project A M0S are shown in Table 4.19.

Equations for Estimating Utilities for Continuous Performance Distributions

To make it possible to assign a utility value to any performance
percentile within an MOS (not just the 10, 30, 50, 70, and 90 percentiles),
a separate equation was derived for each of the 273 MOS relating performance
percentile and the square and cube of performance percentile (the indepen-
dent variables) to utility (the dependent variable).

Each equation was based on five data points, the estimated (or actual)
average ratio scale utilities respectively assigned the 10th, 30th, 50th,
70th, and 90th percentile levels within the MOS. To determine the general
shape of the relationship between percentile level and utility across the
MOS, a stepwise multiple regression procedure (SAS) was used. The order of

127



Table 4.19

Average Ratio Scale Utilities by Performance Percentile
For the Project A NOS

Percentile

NOS 10O 30 IQ 70 9

118* 4.5 38.7 61.7 82.3 100.0
12B 5.1 47.2 63.3 86.8 112.6
138 20.8 35.0 67.1 85.2 111.7
165 -8.2 33.4 40.3 77.3 105.6
19E 8.4 45.6 68.3 98.0 108.2

27E -13.8 31.0 50.7 91.1 115.2
31C -6.4 25.4 54.3 86.8 97.9
51B 22.7 36.9 54.0 65.9 59.3
54E 1.8 31.7 45.4 89.1 108.7
558 0.6 40.1 61.5 82.6 100.2

63B 0.5 35.0 55.1 87.7 111.7
64C 22.7 48.8 52.2 81.9 79.6
67N -24.0 8.5 46.9 80.5 107.7
71L 0.5 27.3 54.3 70.8 86.8
76W 15.5 39.2 59.1 73.5 82.7

76Y -5.0 33.1 66.4 81.5 92.7
91A -4.0 17.6 52.5 76.6 100.2
94B 2.7 27.4 63.9 85.5 90.8
95B -8.2 38.6 63.1 84.2 108.7

*One of 12 common MOS assigned actual ratio scales.

entry of the independent variables into the equation and the significant
levels and signs (positive or negative) of their regression weights were
noted for eAoh iOS equation.

The equations derived for the 273 MOS are summarized in Table 4.20.
Performance percentile was the first independent variable to enter into the
equation for each MOS. For 91 of the MOS equations, a second independent
variable entered the equation with a statistically significant weight (.10
level of significance). For the most part (95%), this second variable
entered with a negative weight, indicating that the rate of increase in
utility was declining for higher performance percentiles. The cube of
performance percentile was selected as the second equation variable a little
more often than the square of performance percentile (52 vs. 39 times). Fcr
only three of the 91 equations did a third independent variable also enter
the equation significantly (.10 level). This would indicate a best fitting
line with two inflection points.
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Table 20

Su•uary of HOS-Specific Equations Derived for Estimating the Utility of
Performance at Different Percentila Levels

First Variable Second Variable Third Variable
Entering Also Entering Also Entering

Significantly Significantly Significantly
Into Eauation Into Eouation Into Eguation

Sign of Sign of Sign of
Regression Weight Regression Weight Regression Weight

Indeoendent Variable t + -1+ -

Performance percentil (P) 273 0 0 0 0 0
Percentile squared (P) 0 0 1 3 1 1
Percentile cubed _A- _4 4 L. -A_Total 273 0 5 86 2 1

Figure 4.5 shows bivariate plots between utility and performance
percentile within three MOS. Line B in the figure shows a typical plot when
the relationships are essentially linear between utility and performance.
An exanipie of d plio whelre a SeLuIId Vdfl Gu6 1j:I (PCtfitel qur , S U-arenter
into the regression equation with a negative weight is provided by line A
while line C shows an example where the second independent variable entering
the equation is percentile cubed.

Notice the very high values of adjusted e in the examples shown. The
five data points in the plots were determined from utility judgment data.
As shown earlier (see Table 4.13), reliable differences between the util-
ities assigned MOS are obtained at all percentile levels when performance
percentile is held constant. Within MOS, however, utility is highly
predictable from performance percentile, though the relationship is fre-
quently not linear over the range of performance.

The operational significance of these findings is that the utility of
assigning a recruit to any MOS can be estimated using a within-MOS equation
to relate the level of the recruit's predicted performance in the MOS to his
or her utility for that MOS. These utilities, in turn, could be used to
help decide the MOS to which the recruit should be assigned under an
algorithm for optimizing job assignments.
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DISCUSSION AND CONCLUSIONS

Perhaps the most important finding in this first research effort to
establish utility values for different levels of performance in all Army
cntry-level MOS is that it can be done. One can fault the subjective nature
of the Judgments called for, but the fact remains that the mean utilities
had very high reliabilities, both within and between methods (for example,
for the comon set of combinations, .99 within the utility scaling method
and .98 between m.thods). The high correlation (.97) and similarity between
the utilities derived from separate deck equations and the utilities
assigned directly by the holdout officer sample (Table 4.18) further attests
to the stability of the utilities across methods and officer samples.

The high reliabilities of the man utilities assigned the 40S/perfor-
mance level combinations, and the lack of any clear pattern of differences
in average utilities assigned by officers from different OS specialties,
also indicate that similar values would result if the utilities were
assigned by a different sample of officers than the one used in this
research. Field grade Army officers apparently share similar perceptions of
the relative worth/costs of low and high performance in Army MOS. This
research clearly demonstrates that this shared organizational value function
can be reliably scaled.

The finding that consistent differences in the utility of performance
are obtained for different MOS at eacb percentile level is also worth
noting, especially when combined with the finding that the relative ranking
o th.e MOS in ter.s of their utility levels shifts depending upon the
predicted performance level. A personnel assignment algorithu, that took
these utility differentials into account at all performance levels would
most likely be able to effect more optimal Army-wide assignments than one
that did not.

However, a number of critical problems need to tz addressed before
utilities similar to the ones obtained in tiis research can be used opera-
tionally. Foremost perhaps is the problem of how to ensure that the proper
distribution of available personnel talent •s assigned to each MOS. An
assignment algorithm that paid attention only to the utility of assigning
individual recruits to MOS or CMF, without regard to the utility of the
total distribution of low- or high-quality personnel being assigned to each
job, could result in certain jobs being filled by insufficient numbers of
technically proficient recruits. Research to determine the utility of
different distributions of available recruits in Army jobs is the subject of
an ongoing parallel effort being undertaken by ARI researchers (Nord &
White, 1987).

Another issue concerns obtaining the acceptance of these utility values
by those who are responsible for personnel policies and decisions. Such
approval is unlikely to occur unless it can be demonstrated that use of the
utility information would result in more optimal manpower allocations. Work
is now in progress (Nord & White, 1987) to examine the effects of using (or
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not using) these job-specific utility functions to make personnel classi-
fication and job assignment decisions.

Yet onother issue concerns the duration of time that the recruits
actually lain in the Army. All other things being equal, recruits who
complete tneir first tour of enlistment will have higher utility than those
who do not. Similarly, high-quality soldiers who reenlist will have more
utility to the Army than those who fail to reenlist.

A related consideration is cost. Recruiting, training, maintaining,
and retaining high-quality soldiers is a costly operation. These costs are
not equal across Army Jobs. It costs more to recruit high-quality personnel
than it does to obtain recruits of lower quality. Likewise, it may take
longer and be more costly to train soldiers in high-technology career
management fields than in soure other types of CMF. Obviously, potential
cost, reenlistment propensity, and NCO potential all should be considered,
if at all possible, in making the initial assignments of recruits to jobs.

Finally, assuming that judged utility of performance has a role in an
optimal classification and job assignment system, questions remain concern-
ing how the requisite judgments should be obtained operationally. What
types of officers should make the judgwents involved? How often do the
resultant utility functions have to be updated to keep the utilities
current? Do the utilities of all entry-level MOS have to be determined, or
can the utilities for most MOS be inferred from those assigned a representa-
tive sample of MOS taken from career management fields or other MOS
groupings?

Clearly, this research has affirmatively answered the question of
whether a coherent, reliable set of relative utility values could be derived
for all performance levels in all entry-level Army MOS. The next steps
involve haw to mike best use of that fiading in improving the Army's
selection, classification, and assi;imest processes.
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Chapter 5

JOB ANALYSIS OF SECOND-TOUR PERFORMANCE 1

INTRODUCTION

As Project A entered its fifth year, a major added area of criterion
development centered on Job analyses and performance assessment for Army
enlisted personnel who have been in the Service for 3 to 5 years -- a cohort
that we now refer to as the 'second tour." The overall goals of this later
part of the project include developing selection/classification procedures
that will aid in identifying accessions who have high potential to become
successful noncommissioned officers (NCOs) after reenlistment.

General Aporoach

To encompass NCO potential in the Project A research domain, the
original Research Plan provides for a second-tour followup of soldiers
tested in both the 83/84 Concurrent Validation sample and the 86/87
Longitudinal Validation sample. As described in earlier reports (e.g.,
Campbell, 1986a), the CV sample was made up of individuals who entered the
Army in the 83/84 "window" and were assessed on the predictor battery and
criterion measures during 1985/86. The LV sample was tested during 1986/87
on the experimental predictor battery as they entered the Army and will be
assessed in 1988 on the performance measures. The second-tour followup of
the 83/84 cohort will involve extensive measurement of the performance of
the individuals who were assessed during the CV in 1985 and are still in the
Army in 1988. The second-tour followup of the 86/87 cohort will be
conducted in 1991.

To identify valid selection/classification procedures for assessing NCO
potential, measures of second-tour Job performance are needed. After the
criteria are available, the following questions can be examined:

0 To what extent does the experimental predictor battery
predict performance beyond the first term of enlistment?

* Does early performance predict later performance, when
additional responsibilities, such as supervision and
leadership, are presumably required?

• What combination of selection/classification test information
and first-tour performance data is most effective for predicting
second-tour performance?

1The initial draft of this chapter was written by Charlotte H.
Campbell of the Human ResoL.-ces Research Organization.
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* How does entry-level training performance relate to later
job performance in the first and second tours?

Before criterion measures are developed and the above questions addressed,
"second-tour' job analyses of the NCO position needed to be made.

In the first-tour job analyses in earlier Project A research, we used
both task-based and critical incident-based methods to obtain the needed
information. The task-based method involved heavy reliance on existing job
information, supplemented by interviews with job experts, to first identify
all the relevant tasks encompassed by a job; from this list, a smaller set
of tasks was chosen to represent the ful1 domain for measurement purposes.
The critical incident-based method involved conducting a series of workshops
in which job experts generated examples of good, poor, and average
performance. These examples were then clustered into dimensions of
performance, in a fashion similar to that used in developing behaviorally
anchored rating scales (BARS) (Toquam, et al., 1986).

This information-gathering approach was, in our judgment, reasonably
successful for the earlier analysis of entry-level jobs. However, second-
tour soldiers were expected to have supervisory and leadership responsibil-
ities as well as technical job requirements. Supervisory behaviors tend to
be continuous rather than discrete, are not easy to observe and measure, and
are difficult to fix in time (Rumsey, 1987). Consequently, the basic Job-
analytic methods used earlier were modified and extended, as described in
this chapter, to accommodate these expected properties of the second-tour
ioh enn+ant

Specific Objectives for the Second-Tour Job Analysis

The overall goal of the second-tour job-analytic vork wis to define the
domain of higher level performance requirements for a representative sample
of Army enlisted jobs. Specifically, the objectives were to:

0 Describe the major differences between entry-level and higher
level performance content, within Military Occupational
Specialty (MOS).

* Describe the major differences across MOS within the higher level
jobs.

• Describe the specific nature of the supervisory/leadership
component of the:e higher level jobs.

Once these objectives were achieved, and full descriptions within and
across MOS were available, the information would be used to address four
questions about measurement of NCO potential:

0 What should be the conte t of the new criterion measures?

6 What kinds of measurement methods are needed?
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* Are separate measures needed for each job? Or are the jobs so
similar that the'same measures can be applied to all?

6 To what extent can measures developed for entry-level soldiers be
used among higher level soldiers?

The methods and results of the multiple approaches used to analyze the
higher level positions are described in this chapter.

The Second-Tour Cohort

The second-tour (as noted earlier, Project A uses this term to desig-
nate soldiers who have been in the Army 3 to 5 years) samples wer? taken
from the nine MOS (known as Batch A) that had been originally designated for
more intensive Job-specific performance measurement during the first-tour
data collections. They were drawn from the full sample of 19 Project A MOS
that were selected because of the following characteristics: (a) high-
density MOS thdt would provide sufficient sample size- for statistically
reliable estimates of new predictor validity and differential validity
across racial and gender groups; (b) representative job content; (c) repre-
sentative of the Army's designated Career Management Fields; (d) high-
priority MOS, as rated by the Army in the event of a national emergency; (e)
representative of combat, combat support, and combat service support MOS.

The paygrade of these "second-tour" soldiers at the time of data
collecin. will ..v .frnm n MOS tc another because of differences in MOS
density and Army promotion needs, which affect reenlistment rates and
promotion opportunities (Table 5.1). We expect that, depending on MOS, from
15 to 68 percent will be classed as Skill Level 2 (ES NCOs). Most of the
others will be Skill Level 1 (El through E4; most will probably be E4), and
a very few will be Skill Level 3 (E6 NCOs).

There were several reasons for defining the second-tour cohort in terms
of time in service rather than in terms of paygrade, skill level, or
reenlistment rate. None of these designations would produce a *clean" orm
"pure" cohort; not everyone with 3 to I years of service will be at the same
paygrade or skill level, and reenlistment rates differ across MOS. The
situation would be even less clear if the cohort were defined as E5 or as
Skill Level 2. For example, at any given time many E4s are filling E5
positions and there is no reasonable way to account for all the situational
contingencies that lead to this result; thus, the distinctions between E4
and E5 may nnt correspond to the actual duty positions being filled. Also,
"skill level" is a task designation, and the number and proportion of Skill
Level 2 tasks vary widely across MOS. At any given tine a particular Skill
Level 2 t~sk might be performed by an E4o E5, or E6.

If the cohort tG be sampled is defined by time since Basic Traiving,
the measurement goal is to predict performance at a future date, not to pre-
dict performance on Skill Level 2 tasks, or as an E5, whenever that uccurs.
Consequently, the rate at which an individuil has progressed will become
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Table 5.1

Projected Percentage of Second-Tour Cohort by Skill Level at Tim of Data
Collection Planned for Summer, 1988

Reenlistment Skill Level
"MOS Percent SLa

118 Infantryman 27 41 58 1
138 Cannon Crewman 31 70 30 0
19E Armor Crewman 38 31 68 1
31C Single Channel Radio Operatora 35 41 58 1
638 Light Wheel Vehicle MechanicE 31 84 15 1

8814 Motor Transport Operatorc 25 80 .20 0
71L Administrative Specialist 40 64 35 1
91A/B Medical Specialist/Medical NCOd 37 59 41 <1
95B Military Police 26 34 66 <1

* Initially termed Radio Teletype Operator.
b Initially termed Vehicle and Generator Me:hanic.
c Initially MOS 64C.
d Some NOS 91A soldiers will change to MOS 91B when they are promoted to

Skill Level 2.

part of the performance criterion. Defining a cohort in this time-oriented
way appears to be the only feasible way of capturing a sample with which to
validatt prediction of NCO performance after the first reenlistment and
before the second tour ends.

Thus the cohort for the first longitudinal follow-up in the summer of
1988 is specified to consist of soldiers in the Batch A MOS who were
previously tested on predictors and first-tour measures in the Concurrent
Validation, have 3 to 5 years' time in service, and are still in the same
MOS in which they were previously tested (excepting the 91A who may be 918).
For the second longitudinal follow-up, the cohort will be comprised of
soldiers in the Batch A MOS who entered the Army in 86/87, have 3 to 5 years
in service in the same MOS in which they received initial training, and are
currently being tested on the Experimental Predictor Battery and the train-
ing knowledge and performance measures; they will be assessed with the
first-tour criterion measures of job performance in the summer of 1988, and
reenlistees are to be assersed with the second-tour performance measures in
1991.
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THE 308 ANALYSIS PROCESS FOR THE SECOND TOUR

During the first three years of Project A, significant time and effort
were devoted to gathering job analysis information for first-tour
performance in each of the nine selected MOS (C. 0. Campbell, R. C.
Campbell, Rumsey, & Edwards, 1986; Toquam et &1., 1986). Sources of
information included the Soldier's .anual of Common Tasks - Skill Level 1,
the MOS-specific Soldier's Manual , the data from the MOS-specific Army
Occupational Survey Programs (AOSP), generation and content analysis of
critical incidents by MOS subject matter experts (SME), and Army personnel
management records and policies. The job information was used to develop a
variety of first-tour performance measures: hands-on job sample tests,
written job knowledge tests, behavioral sumaury rating scales, self-report
questionnaires regarding administrative actions, and questionnaires
regarding recency and frequency of task performance (C. H. Campbell et al.,
1987).

By Army policy, every soldier is responsible for the ability to perform
all tasks at lower skill levels, as well as the tasks at the current skill
level. As stated in AR 611-201, gnlisted Career Management Fields and
Military 0ccupational Soecialtles:

"If two or more skill levels are authorized for use with
an MOS, they are cumulative in nature.* (para 1-8a(2),
p. 7)

"Skill level identifies skills, proficiency, or ability
typicblly fequired for successful pcrfor,.nCe :t th
grade with which the skill level is associated. There
is a direct relationship between grade and skill level,
without regard to nonsupervisory and supervisory
skills." (para 1-8c, p. 7)

"The soldier must be able to perform all tasks below the
skill level of his or her current grade.' (para 1-9d(1),
p. 7)

Thus, the first-tour Job analyses could be used as a starting point for the
cArnnd.-tnor an•ivrys. but expanded performance requirements for seccnd-tour
soldiers made further job analysis necessary. Comparisons of source
material showed that job content for each job is different, to some degree,
when first tour is compared to second tour. For all but two of the Batch A
MOS, tasks were added to the job task domain set forth in the MOS-specific
manuals at Skill Level 2; for every MOS, more common tasks were added.
Also, new versions of the AOSP had been fielded since the first-tour
analysis was made and were available for most MOS. Finally, when they
become NCOs, all soldiers assume various supervisory/leadership responsibil-
ities simply by virtue of their rank.
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Supervision/leadership was the area of greatest relevance in the
second-tour Job analysis. The available literature (Hebein, Kaplan, Miller,
Olmstead, & Sharon, 1984; Wailis, Korotkin, Yarkin-Levin, Scheamer, &
Mumford, 1986) indicated that Skill Level 2 soldiers have supervisory as
well as technical job requirements. The Primary Leadership Development
Course, required for all Skill Level 2 soldiers, includes 99 hours of
training (almost half of the course hours) in areas such as leadership,
cocmunications, resource management, and training management, which are
explicitly leader-oriented (U.S. Army Sergeants Major Academy, 1984). The
remaining course time covers areas of "Military Studies,' where the emphasis
is on supervision and leading troops in the field. Throughout the
documentation, the students are referred to as "Junior Leaders."

To capture both the technical and the supervisory aspects of an MOS,
Project A staff used four methods for second-tour job analysis:

0 Task-Based Job Analysi. -- This approach, which had been
used in the first-tour job analysis, relied heavily on
existing job information for Skill Level 2, to identify a
population of second-tour technical tasks for each Batch A
MOS.

* Definition of SuPervisoryy/eadership Component, -- This
approach drew on task information developed during current
Army research on the nature of supervision and leadership.
Tasks from this analysis were added to the list of technical
tasks originating in the task-based job analysis. (This
contiineo iist wah Umn, used as the pool fro•m whch to
select a group of representative tasks for criterion
measurement.)

# Critical Incident-Based Task Aaalvsis -- This approach,
which also was used in the first-tour job analyses, made
use of critical-incident workshops in which job experts
generated examples of good, poor, and average second-tour
perfornance, on both an Army-wide and an MOS-specific
basis. These were then clustered into dimensions, for
use in modifying performanc( rati•ng scales developed as

0 job Analysis intrview -- Small groups of senior NCOs
were interviewed to obtain information about the frequency
and importance of various technical and supervisory
activities of junior NCOs and to provide background to
the Project A staff on the nature of supervisory activities
and responsibilitie5.
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Job Analysis of Technical Tasks

For each of the nine Batch A Jobs, definition of the second-tour job
domain began with the Soldier's Manuals for each job. Since Skill Level 2
soldiers are held responsible for all Skill Level 1 and 2 tasks, the Skill

" Level I task lists prepared for the first-tour Job analyses were augmented
by Skill Level 2 tasks from the higher-level manuals. Soldier's Manuals,
prepared by Army agencies for every job and every skill level within the
job, list not only the tasks required but also the conditions under which
the soldier should be able to perform them, and the steps required for
performance. The Army also expects soldiers to be prolicient on the tasks
in the Soldier's Manuals of Common Tasks, which likewise include tasks,
conditions, and steps for basic soldiering tasks (tasks such as map reading,
basic first aid, and operation of individual weapons) at each skill level.

Data from AOSPs were also used to specify the technical task domains.
These surveys, which list hundreds of task statements for each job, are
administered periodically by the Army to representative samples of soldiers
at every skill level of eac% job. Analyses of the data include the
percentage of soldiers at each skill level who report that they perform the
tasks. The project staff screened the lists to eliminate statements of
tasks not performed by Skill Level 2 soldiers, and then matched the
remaining AOSP statements with the task lists from the Soldier's Manuals.
Any AOSP statements that could not be matched with Soldier's Manual tasks
were added to the population of tasks for thdt MOS. If Skill Level 3 or 4
tasks were performed by a significant number of Skill Level 2 soldiers, they
were considered to be a part of the job domain.

After the second-tour task population was specified, project staff
visited the Army agencies responsible for training and doctrine in each MOS
and asked them to review the completeness and accuracy of the list. Each
proponent was also asked to indicate whether any of the tasks were likely to
be eliminated soon because of equipment or doctrine changes, or whether
other tasks should be added for similar reasons. After the proponent
completed review and concurred on doctrinal accuracy, the domain description
of technical tasks was considered to be complete. (The process parallels
that used in defining the Skill Level 1 domains, described in C. H.
Campbell, et al., 1986.) The total technical task domains in the nine Batch
A MOS ranged between 153 and 409 tasks each, with an average of 260.

For Skill Level 1, Job experts had sorted the tasks into clusters based
on similarity of task content. Because Army jobs are hierarchical and
cumulative (i.e., soldiers at higher skill levels are responsible for
proficiency on tasks at all lower skill levels), the task clusters that had
been developed for Skill Level 1 were used as a starting point for Skill
Level 2. The new second-tour tasks were sorted into these same clusters by
the project staff. Where no clusters of Skill Level I tasks were similar to
the new second-tour tasks, new clusters were formed.

To aid in subsequent selection of a smaller sample of critical tasks to
represent each domain, judgments of task criticality and performance
difficulty were needed. However, concurrently with the technical domain
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definition just described, the staff were also working on defining the
components of supervision!leadership, as reported in the following section.
Once defined, the technical and supervisor.y lists were merged and judgments
of task importance and difficulty were collected. This process is described
following the section on the supervisory/leadership components.

Analysis of Suvrvisory/Leadeershlp Comonents

At the same time that the technical task descriptions were being
developed for each NOS, research on conceptualizing supervisory/leadership
activities and responsibilities was also proceeding. The description of the
supervision/leadership components took advantage of both previous and
current Army research. An earlier project had developed the Supervisory
Responsibility Questionnaire, based on critical incidents describing work
relationships between first-term soldiers and their NCO supervisors, and a
current effort is using a comprehensive questionnaire checklist known as the
Leader Requirements Survey.

The Supervisory ResDonsibility Ouestionnaire

The Supervisory R sponsibility Questionnaire was a product of previous
Project A research, which examined the effects of supervision on first-tour
soldier performance (Hough, Gast, White, I McCloy, 1986; White, Gast, &
Rumsey, 1985). As part of this research, critical incidents had been
collected to identify supervisory behaviors that influence the performance
of first-tour soldiers (i.e., subordinates).

The incidents were written by 80 job experts from fivt of the Project A
target jobs. These experts were asked to provide examples of how Army
supervisors had been particularly effective or ineffective in influencing
subordinates. In all, they q enerated more than 400 examples. Next, a
retranslation was conducted in which a second group of 31 job experts, who
were familiar with Army leadership requirements, were asked to classify the
examples into a modified version of Yukl's 13-dimension taxonomy of
supervisory behavior (Yukl, 1987). As a result of retranslation, 9 of the
13 modified Yukl dimensions remained.

The Supervisory Responsibility Questionnaire was constructed from a
subset of these incidents and their respective categories. First, a)!
incidents that were not reliably categorized into a single dimension were
eliminated, as were multiple incidents referring to a single task or
behavior. The incident list was further reduced by excluding incidents not
describing a specific task (e.g., 'The soldier fell asleep while on guard
duty. [The supervisor) walked up to the sleeping soldier and scared him.").
In the end, a total of 34 behavioral statements Ve.g., Recommended soldiers
for promotion) were written to represent eight of Yukl's original categories
(e.g., Recognize and Reward). No statements were written for one category,
Act as Role Model, because the incidents grouped maider that category were
not rich enough to extract supervisory tasks.
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TheLgeader Requirements Survey

Another source of supervisory/leadership information was the Leader
Requirements Task Analysis Survey (Steinberg, 1987). which was developed to
provide the Army with information about the leadership job requirements of
Army commissioned and noncommissioned officers (second lieutenant through
colonel, and sergeant through comand sergeant major). It contains items
that cover the leadership domain of all these organizational levels.

This task list was constructed through an iterative interview strategy.
Several hundred interviews were conducted -- typically with six to eight
military experts at a time, and lasting approximately 90 minutes. Inter-
viewees were asked to describe their job, focusing on what they did to
influence others to accomplish their mission (i.e., the Army definition of
military leadership as documented in FM 22-100), and especially on those
leadership tasks that differentiated their jobs from those performed by
others in higher or lower ranks than themselves, or in different Career
Management Fields. To ensure that the resulting task list both encompassed
the domain of military leadership and was worded in terms commonly employed
by job incumbents, each successive group of experts was shown the task list
developed by the previous groups and asked to comment. These iterative
interviews were conducted until new groups no longer added new tasks and
were comfortable with the wording of tasks already collected. Consensus on
the final list of tasks was reached by a review cominittee representing the
Center for Army Leadership, the U.S. Army Sergeants Major Academy, and the
Army Research Institute.

The resulting Leader Requirements Survey task list contains tasks in
four broad categories -- Train, Teach, and Develup (146 tasks); Motivate
(170 tasks); Manage (86 tasks); and Provide Direction (158 tasks) -- for a
total of 560 tasks. In the present research, 25 of the tasks in the
category "Provide Direction," coming under the subheading of "Provide Input
for the Direction of the Larger Organization," were not used because they
were more applicable to higher-level commissioned officers. (See Steinberg,
1987, and Steinberg, van Rijn, & Hunter, 1986, for more information on the
Leader Requirements Survey.)

Combininq Data From the Two Questionnaires

To determine which of the tmokb ii the Supervisory ResponsibIIIt,_o
Questionnaire and which of the activities on the Leader Requirements Survey
task list should be A part of the job content for second-tour soldiers, both
questionnaires were administered to NCOs (E6 and E7) in the nine Batch A
MOS. Approximately 125 NCOs received the Supervisory Responsibility
Questionnaire arnd 50 NCOs received the Leader Requirements Survey. For each
questionnaire, the NCOs were asked to indicate the importance of each task
for performance in the ES's job. On the Supervisory Responsibility Ques-
tionnaire they were also asked to indicate how often each task is performed,
(Gast, Campbell, Steinberg, & McGarvey, 1987.)
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Analysis of the Supervisory Responsibility Questionnaire data confirmed
that all the 34 tasks were sufficiently applicable, across a variety of Army
jobs, to be retained as part of the second-tour domain. The Leader Require-
mnts Survey data were used to select tasks that more than half of the
respondents considered absolutely essential to the E5's job. Additional
highly rated tasks were also selected from any of the 19 Leader Requirement
Survey categories and subheadings not already represented by at least two
tasks; ultimately, two subheadings were eliminated because they failed to
met the importance criteria. By this process, 53 tasks were selected from
the Leader Requirements Survey to be considered for the job domains.

Content analysts of the two task lists resulted in a single list of 46
tasks that incorporated all of the activities on both lists. Those 46 tasks
included the 34 task,. from the Supervisory Responsibility Questionnaire
(which also covered many of the Leader Requirements tasks); eight of the 53
Leader Requirements Survey tasks which were not on the Supervisory
Responsibility list; and four new task statements prepared to cover two or
more Leader Requirements Survey subheadings each.

The 46 task statements were further examined by reference to the
categories used for the original Supervisory Responsibility Questionnaire.
Eight categories evolved for the 46 tasks.

NerainQ of Technical and Supervisorv/Leadership
Task Lists for Neasurement Samwle

The task lis d. fo teirst teo rob nalvysis methods --
technical tasks and supervisory/leadership components -- were to be merged
and then used as a population from which to select representative tasks that
would eventually be used to measure second-tour job performance. Selection
of tasks for measurement was to be based on task characteristics -- impor-
tance, difficulty, and variability -- along with performance frequency (from
AOSP) and a task cluster analysis of job similarities.

Judging Task Importance and Difficulty

As a first step in choosing the tasks to be used for criterion measure-
ment, the Army aqency responsible for each MOS was asked to designate 15 job
experts -- officers or NCOs in that military specialty who h cent field
experience supervising ESs in the job. These job experts r&y.eu the impor-
tance and difficulty of tasks for a hypothetical E5 soldier who had between
3 and 5 years of service.

For the task importance jud,.,ents, the experts were given one of three
scenarios, and asked to rate (on a 5-point scale) the importance of the task
in accomplishing the writ's mission under that scenario. The three scenar-
ios described either combat conditions (European, nen-nuclear), increasing
tensions (European, with a high state of training and strategic readiness,
but short of actual conflict), or a garrison environment (state-side, with
training as the primary activity and mission). In all, 10 SME ratings for
each scenario combination were collected, for a total of 30 sets
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of ratings per Job. The importance ratings were averaged across the 10
experts in each rating condition to yield three importance scores.

For the task difficulty judgments, the experts were asked to sort a
"typical' group of 10 hypothetical soldiers into five performance levels
designating how many of the 10 could perform the task all of the time (55 to
none of the time (1). Task difficulty was then computed as the mean of the
distribution of the 10 soldiers, averaged across the experts. Task perform-
ance variability was computed as the standard deviation of the distribution
of the 10 soldiers, averaged across experts.

For the cluster analysis, the supervisory/leadership tasks, in eight
clusters, were added to the Skill Level 2 job task list from the task-based
Job analysis. Tasks already on that list that were similar in content to
the 46 supervisory/leadership tasks were subsequently clustered with those
tasks in the eight supervisory clusters.

Samolina Tasks for Measurewent

To select a sample of tasks for measurement, the Army agencies for each
MOS were asked to provide six job experts with recent field experience. One
Project A staff member also served on the task selection panel. The infor-
mation to be considered included the task content itself; the importance
rating for each task; the performance difficulty and expected performance
variability for each task; the frequency of task performance as shown by the
AOSP analyses; and the task cluster membership for each task.

The panel was to select 45 tasks for each job, 30 technical tasks and
15 supervisory tasks. The separate targets were provided tu 6ve uoth t1hie
technical and the supervisory portions of the domain independent considera-
tion. Proportional targets were also set for each cluster.

Tasks were selected by a modified Delphi process. In the first
session, the experts on the selection panel independently selected tasks,
using the given target numbers for each cluster. The picks were tallied and
presented to the panel in the second session. They again ma.de independent
selections, this time giving reasons for each of their picks. The picks
were again tallied, and the reasons summarized, for consideration in the
third round of independent selections.

Finally, in the fourth session, the panel members met as a group to
discuss their selections and resolve their differences, until they arrived
at a consensus on the 45 tasks. During this final session, they were
permitted to violate the cluster target numbers, but were still within the
constraints of 30 technical and 15 supervisory tasks. The panel members
then also assigned rankings to the tasks to indicate priority for inclusion
in the final set of tasks representing the jobs.
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;rttical Thcidentlased Job Analysis

The content of performance for second-tour MOS was initially hypothe-
sized to include both technical and supervisory components which would be

incorporated into the second-tour perforwance measures. However, it seemed

likely that the extent to which supervision is an important part of the

second-tour job would vary across the different MOS, which suggested the

possibility that some supervisory components might be applicable to all MOS
while others might be MOS-specific.

To incorporate the Army-wide versus MOS-specific distinction, the

procedures used to develop Behavioral Summary Scales (Borman, 1979) were

applied to analyzing second-tour Job performance. (Details concerning the

sample and procedures may be found in Pulakos, et al., 1987.)-

The procedures are based on an inductive critical incident analysis
strategy (J. P. Campbell, Dunnette, Arvey, & Hellervik, 1973), which
requires persons familiar with the performance demands of a job to generate

examples of effective, mid-range, and ineffective behavior observed on that

job. Content analysis of the examples then yields preliminary dimensions of

performance, and an independent retranslation of the examples into the
dimensions provides a way of checking on the clarity of the individual
critical incidents and the content validity of the dimension system. This
is accomplished by asking persons familiar with the target domain to make
two judgments about each incident example: the dimension or category to
which it belongs, based on its content, and the effectiveness level it
reflects. If disa reement occurs on either category membership or rated
effCCt4VCnC- I-. .q +ka t ^e-Ant !y he unrlear in form andior substance,
and should be revised or eliminated. Also, confusion between two or more
categories in the sorting of several examples may reflect a poorly formed
category system.

Army-Wide Critical Incident Analysis

In a series of workshops, the participants were asked to generate
examples of what they considered to be the performance domain of second-tour
soldiers. A tctal of 1,000 critical incidents was generated by 172 officers
and NC~s. These incidents were edited to a common format and then content
analyzed to form 12 preliminary dimensions of second-tour Army-wide perfor-
mance.

The Army-wide performance categories that had been developed for the
first-tour soldiers (Pulakos & Borman, 1986) were also found in the analysis
for second-tour soldiers. In addition, three generic supervisory dimensions
emerged from the content analysis of the incidents, which suggested that
second-tour soldiers do, in fact, perform most of the work that first-tour
soldiers perform and also supervise that work.

The retranslation judges were a group of 81 officers and HCOs, none of
whom had participated in the workshops to generate the critical incidents.
To accomplish the retranslation, judges were provided with definitions of
the 12 dimensions and a 7-point effectiveness scale (where I - extremely
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ineffective, 4 - average, and 7 - extremely effective) to quide their
ratings of effectiveness. To keep the retranslation exercise within
reasonable bounds, each judge was asked to evaluate only 250 behavioral
incidents.

An initial screening of the judging results identified potential random
responders or individuals who obviously did not understand the retranslation
task. Specifically, respondents were scored on 12 critical incidents, each
of which the research staff believed could be reliably classified into one
of the 12 dimensions by anyone who understood and attended to the task.
Respondents who did not correctly categorize at least 50 percent of these
incidents were deleted from the saxple. Using this criterion, seven
respondents out of the total 81 were omitted from the judging sample,
leaving a sample size of 74 respondents for the retranslation analyses.

Two criteria were adopted for retaining critical incidents for develop-
ment of scales: (a) more than 50 percent of the judges sorted the example
into a single dimension, and (b) the standard deviation of the given
effectiveness ratings for the example is less than 1.50. Application of
these criteria left 734 of the 1,000 examples (73.4k) for subsequent scale
development efforts (between 21 and 168 per dimension). The retranslation
results also indicated that all 12 of the dimensions resulting from the
initial categorization of the incidents should be retained.

MOS-Specific Performance Analysis

While the second-tour Army-wide dimensions were deveioped using the
entire sequence of behavioral summary scale procedures, development of the
second-tour MOS-specific dimensions followed a different procedure. It
involved a process for revising the existing first-tour MOS-specific rating
scales so that they would be appropriate for describing and evaluating
second-tour performance.

To accomplish the revision, a critical incident analysis workshop was
conducted with approximately 25 officers and NCOs in each of the nine target
jobs (Batch A MOS) to generate examples of effective, average, and ineffec-
tive second-tour MOS-specific job pe,'formance. The procedures previously
Used to qei~erate the Army-wod rtc!IcIeu~~e~scsdi h Q
specific workshops. However, rather than writing examples thet would apply
to any MOS, participants were instructed to write critical incidents
specific to their particular job. The number of incidents generated for
each MOS ranged from 58 to 236, with an average of 180.

Comparison of First- and Second-Tour MOS-Specific Incidents. After the
incidents were edited to a common format, they were categorized by the
project staff, using the first-tour MOS-specific category system as a
starting framework. If a second-tour incident did not fit into an existing
first-tour category, a new category was introduced. This process made it
possible to judge whether the same or different categories should be used
for evaluating second-tour performance. It also yielded infcrmation
regarding what specific category additions or deletions were needed to
describe the second-tour performance domain comprehensively.
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Almost all of the first-tour NOS-specific performance categories were
judged to be appropriate for second-tour MOS. For each category, the next
step w&s to examine the content of the incidents to determine whether the
performance requirements were appreciably different for second-tour -and
first-tour soldiers. This was an important step because, although the
general meaning of the performance dimensions for first and second tour
might be the same, it was at least possible that the dimension definitions
or anchors might need to be modified to make the scales more precisely
relevant for evaluating second-tour performance.

For some diLensions, comparisons indicated that more was expected of
second-tour soldiers than was expected of their first-tour counterparts.
Under such circumstances, the summary statement anchors were modified to
reflect the appropriate performance standards. For other dimensions the
incidents s-iggested that second-tour soldiers were responsible for knowing
how to operate and maintain more/different pieces of equipment than were
first-tour soldiers. This distinction also was incorporated into the
second-tour sumary statements.

For several MOS, the second-tour incidents suggested that MOS-specific
supervisory performance categories should be developed. Accordingly,
preliminary summary statement anchors were written for these supervisory
dimensions. However, care was taken not to duplicate the Army-wide leader-
ship/supervision dimensions as the MOS-specific categories were intended to
reflect aspects of supervision that were relevant nly to the particular
job. For five of the nine MOS, a total of six MOS-specific supervisory
dimensions were developed.

Content Validation. For each of the nine MOS, two scale revision
workshops were conducted with 10-14 participants (officers and NCOs) in
each. These individuals were different from those who generated the
behavior examples. The purpose was to have subject matter experts review
the proposed second-tour performance categories and revise the dimension
definitions and anchors as necessary to make the scales appropriate for
evaluating second-tour MOS-specific performance. Participants were asked to
address three focal questions:

0 Do the dimension anchors contain material that is not relevant
for evaluating second-tour soldier effectiveness?

0 Do the dimension anchors for various levels of effectiveness
accurately reflect what would be expected of a second-tour
soldier performing at the ineffective, average, and effective
levels of performance?

0 Do the proposed dimensions tap all of the MOS-specific
performance components of the second-tour soldier's job?

Participants were asked to think about expectations for second-tour perfor-
mance and reco.wend any changes that would make the scales maximally
relevant for evaluating seconC-tour soldiers.
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Based on the input from the workshop participants, the scales were
revised. In most cases, only minor wording changes were made to the summary
statements. In a few cases, however, the dimensions themselves as well as
their anchors were changed substaoitially -- usually because the job require-
ments had actually changed since the time the first-tour scales were
developed and the second-tour critical incidents were collected.

For each MOS a retranslation workshop also was conducted with approxi-
mately 20 officers and NCOs. Workshop participants were again different
from those who generated the critical incidents and those who reviewed and
revised the proposed second-tour rating scales. The purpose was to check on
the intended effectiveness levels of the behavioral summary stutements
anchoring each MOS-specific performance dimension, as well as to check on
the dimension structures themselves.

Rather than retranslating individual critical incidents (as was done
with the Army-wide retranslation workshops described earlier), participants
were asked to retranslate the actual summary statements that would be used
to anchor the rating scale dimensions. As noted earlier, three summary
statements were used to anchor each dimension: one describing low-level or
ineffective performance, one describing middle-level er average performance,
and one describing high-level or effective performance. Participants were
provided with definitions of each dimension and a booklet containing the
summary statements listed in a random order. They were asked to make two
judgments about each su mary statement: the dimension or category to which
it belonged based on its-content, and the effectiveness level it represented
from 1 (very ineffective) to 7 (very effective). The number of dimensions
for the different MOS ranged from 7 to 14.

Again, an initial screening was undertaken to identify potential random
responders or individualh who obviously did not understand the retranslation
task. For each MOS, respondents were scored on approximately 10 critical
incidents, each of which the research staff believed could be reliably
classified into one of the performAnce dimensions. If respondents did not
correctly recategorize at least 5 percent of these incidents, they were
deleted from the sample. Of the 193 total participants in the retranslation
workshops, this procedure led to the exclusion of 22 from the retranslation
analyses reported below.

For almost all (98%) of the summary statements for all of the nine MOS,
at least half of the retranslation sample placed them in the intended
category, and for 92 percent of the statements more than 75 percent of the
sample categorized them as intended. The mean effectiveness level was also
very close to the intended effectiveness level for most of the sunmmary
statements. That is, if the statement was intended to be a low-level or
ineffective anchor, its mean effectiveness level was about 1.0. For those
intended to be a middle-level or average anchor, the mean effectiveness
level was about 4, and for those intended to be a high-level or effective
anchor, the mean effectiveness level was about 7.
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However, in a few statements (about 14' across all MOS) there was some
discrepancy between the mean effectiveness level and the Intended effcc-
tiveness level (i.e., the effectiveness rating was more than 1.0 point away
from the intended effectiveness level). Such statements were revised to
ensure that they reflected the proper effectiveness levels.

Coements on the NOS-Seific Scale Develoimnt. One lesson learned
from the MOS-specific scale development effort is that a procedure less time
consuming than the usutl sequence for developing behaviorally anchored
rating scales may be very effective when rating scales based on critical
incidents for a similar job are already available. Because the first-tour
rating scales were available for each of the nine MOS S because thE
second-tour perforn..5nce requirements were reported to be similar in many
ways to first-tour requirements, it seemed appropriate to simplify the
procedure for developing the MOS-specific scales. Accordingly, tne first-
tour scales were used as a starting point and those parts of th1 scales
needinC changes were revised utilizing a relatively small number of perform,-
ance examples and 6 group of job eAperts working directly on the scales'
summary statements. This shortened procedure considerably reduced the tiw-
and expense needed to develop rating scales without reducing the quality of
the scales, as was apparent from the satisfactory retranslation result' for
the final summary statements.

job Analysis Interviews

The final job analysis method used for the second-tour investigation
consisted of0 biuri. w .... . ', eL I rnti. 1-v V Ews Cv u, .. A" U ...

groups (5-8 people) of NCOs in each of the nine MOS. They were asked about
the number or percentage of E5s who would probably be in different duty
positions, and about the normal activities of those individuals. They were
also asked to indicate how many hours per week those individuals would spend
on each of nine supervisory activities and each of two general areas of
actual task performance, and how important each of those 11 aspects of the
job is for the second-tour NCO. A copy of the interview protocol for one
MOS is shown in Appendix G.

The interviews proved to be of particulbr value in educating the
projiert syff About the nature of the second-tour lob in each of the rine
MOS. Information about the relative importance ind time spent on leader-
ship/supervision versus technical activities supplemented the information
obtained from the other job analysis methods.

RESULTS FROM JOB ANALYSES

The information gathered by the methodi described was summarized in a
job analysis summary book for each MOS. These books provided, as consoli-
dated sources, information concerning actvities, t4sks, and critical
behaviors required of second-tour soldiers in each of t0e nine MOS, for use
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by job analysts in ensuring coverage of all aspects of the jobs in the
critical domains. Each MOS volume contains the following sections: Job
Analysis Interview Suamary; Second-Tour Task Description; Second-Tour
Critical Incident Analysis; and Comparison of Task-Based Analysis, Super-
visory Analysis, and Behavior-Based Analysis Results.

Task-Based Job Analysis

For everytOS, as defined by the task-based descrptions, the content
of the second-tour job tasks tends to be mtre difficult and more complex
than for first-tour soldiers. As mentioned earlier, thas ds in part a
result of the Army's policy regarding skill level rogression: The soldier
mst be able to perforall tasks below the skill level of his or her
current grade plus the additional tasks introduced at that grade.

For the most part, the additional second-tour tasks are more difficult
bul are of the same general content as the first-tour tasks, as shown by
comparison of the first-tour and second-tour cluster structures. Within the
six noncombat jobs, common task clusters were significantly realigned; by
18ontrast, there was little change in the combat jobs (NOS 11B Infantryman,
138 Cannon Crewman, and 1E Armor Crewman). The addition of tasks also
caused several of the technical clusters to split into better differentiated
groups of tasks. The changes to the cluster structures are detailed for
each of the nine MOS in Appendix H; an example for one NOS is shown in
Figure 5.1.

An important difference between the first- and second-tour task lists
lies in the expansion of HOS-specific leadership clusters for every MOS. In
seven of the MOS (138 Cannon Crewman, 19E Armor Crewman, 31C Single Channel
Radio Operator, 638 Light Wheel Vehicle Mechanic, 88M Motor Transport
Operator, 91A/B Medical Specialist/Medical NCO, and 95B Military Police), a
new cluster was formed to represent tasks involving either tactical opera-
tions leadership or administrative supervision. In the other two MOS (118
Infantryman and 71L Administrative Specialist), such clusters were greatly
expanded due to the addition of new tasks.

Examinatiin of the complete second-tour task list permits us to
estimate the relative proportion of content in each Batch A job that
involves supervisory responsibilities, in contrast to the performance of
technical tasks. Al though the number of tasks judged to explicitly require
the exercise of supervision varies widely across MOS. ranging from 48 to 129
tasks, the percentage of tasks that were Judged supervisory in nature was
very similar for all nine MOS, ranging from 30 to 33 percent of the total.
Keep in mind that this is = an estimate of relative criticality, or amount
of time spent; those data come from other sources.

Except for the 46 tasks derived from the Supervisory Responsibility
Questionnaire, nearly all of the tasks requiring second-tour soldiers to
perform as supervisors are derived from MOS-specific sources. Three Skill
Level 2 corwon tasks have supervisory responsibilities, and they are in the
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2J18 Infantryvman Task Domjr

Of the 12 Skill Level I task clusters, 11 were retained for second
tour; the cluster on Maintaining and Operating Vehicles was dropped at the
request of the Proponent. All new second tour tasks were categorized into
the 11 first tour clusters. Therefore no additional clusters were foriatd
for second tour. Although clusters nearly always changed in size and in the
specific tasks included, the general content of ten of the clusters was
unchanged.

The one cluster that did change dramatically was the cluster entitled
"Conduct Tactical Operations.' For second tour. the cluster has nearly
twice as many tasks (22 compared to 12), %icluding 11 tasks on supervisl;:q

a snd directing activities of the fire team, squad, or platoon, five tasks on
leading patrols or missions, and tbo tasks on supervising weapons and coabat
operaticns. These are directly couparabie to thIA two leadership/supervisory
diierions that emerged from the behavioral per-forance work.

The 46 Supervisory Rrsponibilities •testionnaire activities were
categorized into eight super4ision clusters. In addition, the domain
included seven MOS-specific supervision tasks that were also categorized
into those eight clusters. Specifically, four tasks pertaining to field
reports and ord'irs were placed in the cluster "Provide Inforimtion,0 and
th•-ee MOS-specific training tasks are in the cluster *Train and Develop."
Thus these two clusters, for the 116 E5, represent more than Just gEne7ic
activities of passing on information and providing training.

The task clusters for the 1IB second tour domain are listed on th-
following page, along with brief descriptions of the cluster coritent.

Figure 5.1. Exj•Elc of Second-Tour Task Clusters: NOS 118 Inftntryuan
(Page 1 of 2 pages).
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Task Clusters: 115 Infantryman

FIRST AID: Diagnosing Injuries. administering first aid. and transporting casualties.

LAND NAVIGATIOP AND ftAP READING: Moving over u~nknown terrain. reading maps, reading cowass.
dttermining location. direction. and distance.

NUCLEAA. 1IOLOGICAL. CHEMICAL (NBC): lasks performd under NBC conditions, Incl ding putting
on protective siask and clothing, operating and maintaining NBC equipment. and repoarting 15C
conditions.

WEAPONS~: Operation, maintenance. end positioning of weapons (1416 rifle. R60 nachinegun. LAW,
SAW. grenades. granadc launcher. .45 cal pistol. .50 cal machinegun, dragon.

MOVEME~r AND SURVIVAL IN FIELD: Tasks related to battlefield survive! In defensive and
offensivv situations.

COMMUNICATIONS: Installation and operation of radio and field telephone equipment. end
commu.nicttions security proctdures.

IOETECT AND IDENT1FY THREATS: Surveillan~ce tasks, including search end scan procedures. and
Identifying threat vehicles and aircraft.

NIGH7SIGHTS: Operation (mounting, zeroing. engaging targets) and maintenance of hand-held and
weapor:-mounted night sighting devices.

MINES AIID DEMOLITIONS: Installing and disarming mines and booby trips. and coi~trv'Ctirng
nanelectriý,. and electric demolition syst~mi.

NCVEMENT 10 URBAN YERRAIN: Tactical copetations in built-up arems.

CONDUCT TACTICAL OPERATIONS: Surpervi~ifig and directi-a ac*Wvties of the fire tean. squad, or
piatvin. leading p&Zro~s or mission%, swuIrvistn; weaoons and combat operations.

PLAN, G'P(,AWIZE. AN~D FOXI;0k: AsN15-IiDT wrk t~kA supervitirng performan~e o,; tariks,
conducting inspact:on&. and monitouiin *quipronL izon~litlon and supplies.

CIAR!FY RUiEV. PROVIDE FEEDWAK: Perforwance monitoririg and~ counseling of raub'roiriatti.

RECOGNI4ZE, kEWARD: Providing formil ar,6 i~forml rtwards and recogn~ition for good
pt-firmn!ce. recozmrndinU sold .trs for pruomtion or AW47dS.

TRAiN. CVVELOP; rlanrmiviang d condiuctiij individual and team tyaining. prov',dirnl carter
counstling. aril providing oppor~ivnities for leadership.

SUPO0RT: Listening to subordinates' persankl probisami and covftseling. assisting, or
arranging assistance, as ap-prop late.

DISCIPLINE, PUNI5k: Prov~in~rg foriml cr irformial disciplinavy measures to sutiordinatti.

ACT AS MODEL: Setting the e;ýavple for subordinpte5.

Hgigre 5.1. Exml oil Second-Tour Task Clusters: NOS 118 Infantryman
(Poege 2 of 2 pages).
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domain for every MOS. Additionally, many tasks that are derived from OS-
specific sources (Soldier's Manuals and AOSP) appear in more than one of theMOS.

Critical Incident-Based Job-Analysis

As mentioned previously, analysis of the Army-wide critical incidents
generated by the workshops led to the addition of three dimensions reflect-
ing increased supervisory/leadership responsibilities across all jobs.
These three dimensions in effect replaced a single first-tour leadership
dimension. All nine of the other Army-wide dimensions that had been
developed for first-tour soldiers were replicated for the second-tour job.
Thus the Army-wide performance behaviors which were considered to be
important for first-tour soldiers were also judged to be components of
effective performance for second-tour sGldiers, regardless of MOS. The 12
Army-wide performance dimensions are shown in Table 5.2.

Table 5.2

Second-Tour Army-Wide Dimensions

A. Displaying Technical Knowledge/Skill

B. Displaying Effort, Conscientiousness, and Responsibility
*C. Organizing, Supervising, Monitoring, and Correcting Subordinates

*D. Training and Developing

*E. Showing Consideration and Concern for Subordinates

F. Following Regulations/Orders and Displaying Proper Respect for
Authority

G. Maintaining Own Equipment

H. Displaying Honesty and Integrity
I. M~intAininn Proper Physical Fitness

J. Developing Own Job/Soldiering Skills

K. Maintaining Proper Military Appearance

L. Controlling Own Behavior Related to Personal Finances,
Drugs/Alcohol, and Aggressive Acts

*New )eadership/supervisory dimensions for second tour.
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Analysis of the NOS-specific critical incidents and subsequent retrans-
lation suggested that all but two of the first-tour dimensions be retained
(one dimension was dropped from the MOS 71L Administrative Specialist as
being too low level for second-tour soldiers, and Cne dimension was dropped
for M0S 95B Military rolice because it was covered by other dimensions). In
thr-.e cases, a single first-tour dimension was split into two dimensions for
seccnd tour.

Of the 85 first-tour NOS-specific dimensions, 38 (45%) were unchanged
for second tour, except for minor wording changes for clarification. The
added technical and supervisory responsibilities for second-tour soldiers
resulted in substantial changes to 44 (52%) of the dimensions. As mentioned
previously, MOS-specific supervisory dimensions were developed for five of
the nine OS; the names of the second-tour supervisory performance dimen-
sions by 10S are shown in Table 5.3. Detailed summaries of the changes to
the dimensions structure for second-tour are given for each 10S in Appendix
I; an example for one 140S is shown in Figure 5.2.

Table 5.3

Supervisory Performance Categories for Second-Tour NOS-Specific Scales

OS. Performance Category Name

116 Infantryman Supervising Soldiers in the Field

Leading the Team

136 Cannon Crewman None

19E Armor Crewman Assuming Supervisory
Responsibilities in
Absence of Tank Commander

31C Single Channel Radio Operator Managing the RATT Rig

63B Light Wheel Vehicle Mechanic Checking Repairs Made by
Other Mechanics

88M Motor Transport Operator None

71L Administrative Specialist None

91A/B Medical Specialist/Medical NCO None

96B Military Police Leading the Team in a
Tactical Endironment
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liB Infantryman Behavioral PerfoQrnce C•taorel

The content of six of the 12 first tour performance categories was
unchanged for second tour. Five categories were modified to reflect
additional performance requiregients/expectations (such as maintaining
equipment even when not specifically told to do so, being able to
demonstrate use of weapons in addition to being able to use the weapons
expertly, and supervising subordinates in guard positions.)

The greatest difference between first and second tour responsibilities
is evidenced by the critical incidents pertaining to leadership
responsibilities. The first tour category 'assisting and Leading Others"
was divided into two second tour categories: "Leading the Team' and
"Supervising Soldiers in the Field.$ These two categories include
responsibilities for ensuring that troops have the required supplies and
equipment, ensuring the safety and well-being of soldiers, briefing troops
about the mission, ensuring tha work is properly completed, using sound
judgment to accomplish the mission, and leading by examle.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page.

FIRST TOUR PERFORMANCE CATEGOIES SECO;ND TOUR PERFORMANCE CATEGORIES

Maintaining Supplies, Equipment, Maintaining and Accounting for
and Weapons Weapons and Equipment

Assisting and Leading Others Supervising Soldiers in the Field

Leading the Tear

Navigation Navigation

Use of Weapons and Other Equipment Use of Organic Weapons and Equipment

Field Sanitation, Personal Hygiene Field Sanitation, Personal Hygiene,
and Personal Safety and Personal Safety

Fighting Positions Fighting Positions

Avoidinj Enemy Detection .... ayi- e... Dtti.

Operating a Field Phone/Radio Operating a Radio Set

Reconnaissance and Patrol Reconnaissance

Guard and Security Duties Guard and Security Duties

Prisoners of War Prisoners of War

Courage and Proficiency in Battle Proficiency in Battle

Figure 5.2. Example of Performance Dimension Changes for Second Tour:
KOS 11B Infantryman (Page 1 of 2 pages).
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SECOND TOUR NOS PERFORMANCE CATEGORY KANES AND DEFINITIONS FOR NOS:
INFANTRYKAN (118)

A. maintaining in.d Accounting for Equipment and Weapons

Now effective It each soldier in ensuring that all equipment and weapons are well
maintained and available for use in thefield?

B. Supervising Soldiers in the Field

Now effective Is each soldier in ensuring the troops have necessary supplies/
equipment and ensuring the safety and well-being of soldier?

C. Leading the Teamn

Now effective is each soldier when leading a team In a field envirorament7

D. Navigation

How effective is each soldier in using navigational eqjipment and navigating in
the field?

(. Use of Organic Weapons and Equipment

How effective is each soldier In using organic weapons and equipment safely and
proficiently?

F. Field Sanitation. Personal Hygiene. and Personal Safety

how effective Is each soldier in maintaining sanitary conditions, persona'
hygiene, and personal safety in the field?

G. Fighting Positions

How effective is each soldier In preparing a fighting position, range cards, and
sector sketches?

h. AvOiding Enemy oeief.0o,,

Hcw effective is each soldier in avoiding enemy detection during mvement and In
established defensive positions while in the field?

1. Operating a Radio Set

How effective is each soldier in putting a radio into operation and using it
properly?

J. Reconnaissance

How effective is each soldier in performing reconnaissance activities?

K. Guard and Security Duties

How effective is each soldier ;n perforaing sergeant of the guard and security
duties and manning observation posts?

L. Prisoners of War

How effective is each soldier in guarding and processing prisoners of war during
field exercises or in combat?

N. Proficiency in battle

How effective is each soldier in demonstrating proficiency In engaging the enemy
during field exercises or in combat?

Figure 5.2. Example of Performance Dimension Changes for Second Tour:
NOS 1JB Infantrymn (Page 2 of 2 pages).
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Thus, although the Batch A MOS vary in the extent to which supervisor/
leadership responsibilities constitute new dimensions of Job content, the
second-tour soldiers in all W0S are responsible for the performance of
subordinates. The technical content of the jobs is, for the most part,
similar to the content of first-tour jobs, although higher proficiency is
often expected, and more difficult tasks are frequently added.

The content if the pertormance examples or incidents gathered for the
nine MOS all: a rough estimate of the relative importance of the technical
and supervisory aspects of the second-tour soldier job. Recall that the
NCOs and their supervisors from each of the target NOS were asked in a
workshop setting to record hehavioral incidents they recalled from observing
second-tour soldiers working in these NOS; workshop participants were told
that the incidents could refer to any part of the job. We would expect the
content of the indidents gathered in this manner to representatively sample
the critical elements of the job. More precisely, we would expect the
performance incidents elicited in this way to reflect what it takes to be
effective on these jobs (rather than, for example, the time spent on
different job activities).

Table 5.4 shows the percentage, as Judged by the project research
staff, of supervisory perfoiwance incidents for each of the nine MOS, along
with the total percentage of MOS-specific incidents that were supervisory in
nature across all nine MOS. In general, second-tour MOS l1B Infantrymen and
63B Light Wheel Vehicle Mechanics seem to do the most supervising in the
technical arena, while 19E Armor Crewmen and 88M Motor Transport Operators
have the least involvement in supervising soldiers.

Comparing Table 5.4 with Table 5.3, notice that the decision to develop
(or not to develop) MOS-specific categories of supervisory job content for
each MOS was not directly related to the percentage of supervisory incidents
gathered for that MOS. Rather, as mentioned previously, MOS-specific
supervisory categories were developed only when the incidents for that MOS
reflected aspects of supervision that were not tapped by the Army-wide
supervisory dimensions.

Job Analysis Interviews

The job analysis interviews showed that, tor every MOS, the actual
performance of MOS-specific and common tasks still requires a substantial
proportion of the NCO's time; the estimates ranged from 20 to 64 percent
across the MOS and the job environments. During the course of the
interviews, job experts also rated the importance of various activities and
discussed their ratings: Fur every 1OS, under every scenario of job
environment, the actual performance of MOS-specific and common tasks was
considered among the most important responsibilities of E5 NCOs.
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Table 5.4

Percontage of Supervisory Performance Incidents From NOS-Specific Workshops

Percent
Number of Supervisory

Total Number Supervisory MOS-Specific
1O2 of Incidents Incidents Incidents

115 Infantryman 159 71 44.7m
13B Cannon Crewman 57 13 22.8%
19E Armor Crewman 236 27 11.41%
31C Single Channel Radio

Operator 212 49 23.1%
638 Light Wheel Vehicle

Mechanic 180 76 42.2%
88M Motor Transport Operator 184 31 16.8'-
71L Administrative

Specialist 156 36 23.1%
91A/B Medical Specialist/

Medical NCO 89 33 37.111
95B Military Specialist 234 73 31.2%

Total 1507 409 27.1%

Job Analysis Siiarv

General Findings

The results of the several types of job analyses may b! summarized as
follows:

6 The cluster structure generated on first-tour task content was
modified to accomnudate the additional second-tour tasks.
Clusters became more clearly differentiated, supervisory clusters
were added, and clusters of tactical leadership or administrative
duties were added.

0 The Army-wide dimensions for first tour were replicated, and three
Army-wide supervisory dimensions were added to complete the
picture of second-tour Army-wide performance.

* For five of the MOS, second-tour job-specific supervisory
dimensions based on a modified BARS procedure were added. Only
two MOS-specific BARS were dropped as inappropriate for second-
tour soldiers.

Results from both the task-based and the critical Incident-based work,
as well as from the interviews among job experts, suggest that indeed the
second-tour soldier job has performance requirements in both the technical
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and supervisory areas. For most of the MOS, roughly one-quarter to one-
third of the performance demands are likely to be supervisory in nature,
with the rest involving performance of technical tasks.

Differences Across MOS

There is considerable overlap among the MOS. Much of it is by design,
since the 99 comgon tasks for Skill Levels 1 and 2 are the responsibilities
of all soldiers in all jobs. While there might be differences in the
specific circumstances under which the activities covered by these tasks
would be performed by soldiers in the different MOS, the 5pldier's Manual of
Cormon Tasks lists the same initiating conditions, steps, and standards of
performance for all soldiers (hence the term "common taskO).

However, there are also substantial differences among the MIOS. Beyond
the similarities found in the common tasks and the Army-wide performance
dimensions, second-tour soldiers perform a variety of MOS-specific technical
tasks and supervise other soldiers on specific technical tasks.

SRacific Nature of the Supervision/Leadership Cougonent

Activities of the Junior NCO

As a category of job content, supervision and leadership represent a
sizeable proportion of the junior NCO position. For example, as judged by
the previously described job analysis interview panels, from 35 to 80
Percent of thce CO's tI" 4 i. n nn o-. ervisory activitie3. Table 5.5
shows the range of these time estimates across NOS and between duty
positions within MOS. While these are rough estimates, they do argue
strongly that supervision/leadership is a big part of the NCO's job.

Table 5.6 presents a breakdown of the MOS-specific and Army-wide
supervisory performance incidents. Shown are the percentages of the 734
total Army-wide incidents reliably retranslated into the supervisory
performance dimensions in the Army-wide scale development effort.

Also shown is a sorting of the supervisory incidents obtained in the
MOS-specific workshops that could be attributed to the three Army-wide
dimensions. The MOS-specific dimensions obtained from the remaining
incidents generated in the MOS-specific workshops were shown previously
in Table 5.3.

Although the total percentages of MOS-specific and Army-wide generated
supervisory incidents are reasonably close (27.14 and 30.5%), the
distribution of these incidents among individual supervisory categories is
very uneven across the two sources of incidents. The majority of the MOS-
specific supervisory incidents fall in the Organizing, Supervising,
Monitoring, and Correcting dimension, whereas supervisory incidents are
somewhat more evenly sprea across all three categories in the Army-wide
case.
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Table 5.5

Job Analysis Panel Judgments on Percentage of Tim Spent in
Supervision and Leadership Activities

Percent Time Spent Performing
tSL•uDerv!sory Duties a

11B 50 - 70

13B 60 - 80

19E 40 - 50

31C 55 - 75

63B 70

71L 40

88M 35 -'75

91A/B 40

95B 65

d Range within MOS is between garrison and field situations.

Table 5.6

Number and Percentcge of Performance Incidents by Army-Wide
Supervisory Category

HOS-Specific Army-Wide
Incidents Incidents

Cateaorv A_ %_. N

Organizing, Supervising, Monitoring,

and Correcting Subordinates 310 20.6 99 13.5

Training and Developing Subordinates 82 5.4 63 8.6

Showing Consideration and Concern
for Subordinates 17 1.1 62 8.4

Total number of supervisory incidents 409 27.1 224 30.5

Total number of incidents 1507 724
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The reason for so few WOS-speci~ic incidents in the Showing ConcernI
dimension is probably the more qen& Ic nature of that dimension and the
instructions to MOS-specific works'iop participanitt to focus on performance
examples relevant only tu the tar~jet KOS_ It appears that training is
viewed as a generic activity but thst there ba.e technical comiponents that
move the organiizing, supervisl i, monitorir'V, and correcting dimension1 out
of the province of Army-wide ;2.rforimalhce 3nd into the HOS-specif ic domain.

Dime oso uevsr Task Cntn

Given the sizeable nature of the supervisioni'leadership comuponent, tile
next step was to attempt a wre detailed description of the content in terms
of specific ýimensions. The procedure for iAevitifying the dimensions was as
followr.

An it"' pool was created by first usinig project staff Judgments to
identifv the tzsks in each MOS task 4owin that represented leadership or
supervision content. This total list, suined over the nine Batch A MOS, was
td"%ad for obvious redundance anJ then combined with the 46 itemts from the
Supervisor-y Respon~ibilities Questionrnaire/1-eader Requirements' Survey. This
produced a total pool of 341 items (tasks).

The pool of 341 individual task item.. was then content clusterec. by
each of 12 judges selected from the Projec: A staff. Given the target that
the num~ber of content clusters should be betwveen 5 and 15, if possible, each
judge sorted the task items into categories and wrote a brief definition for
eAch cateoory (h~e., dime~nsion). Consequently, there were 12 cluster
solutio,'.4 based on individual ex~prt .4-.dg-.ent.

Next, the degree of agreemw-Pt among all 12 Judges, in terms of how
every pair of itesitý shota"1 ,e cltn~tered, was used as input to an eiurpirical
cluster analysis;.. The results of the cluster analysis were co:apared to the
expert judgn~nt solutions and a synthtsized description of s pecific content
din,--nsions was written by the project staff. To say it another wiay, a
poole-d solution~ was obtained by expert judgment. The results of this pooled
sclution are showrn as Figure 5.3.

*~* v~~ue £A.. PBYYrraflU HCACIIDrNS.g&V
£ftrD iIA.N *UflE

A considerable amo~unt of job analysis inforuiatiori is now available on
whi.:-h to base second-tour performance measurement. The critical incidtnt
analysis yieldecA a portrayel of each MOS in1 terms of its general and
specific perfoyinanca cc'ponents as inferred from the content of a large pooi
of effective and ineffective critical incidents generated by several panels
cf MCOs and officers. A serieL. of Job analysi5 interviews provided a rough
estimate of the relat*-ive iaipcrtance and time spent for technical versus
supe~rvisory activities for each MO:-. Cluster analyses further specified the
particular dimensions of %titrviso~y/leadership performance.

160



1. Planning Operations

Activities that are performed in advance of major operations of a
tactical or technical nature. That is, planning for, getting
ready for, and developing orders for various kinds of team
operations, whether it be combat, support, or technical
operations. It is the activity that comes before actual execution
out in the field or work place.

2. Directing/Leading Teams

The tasks in this category are concentrated in the combat and
military police MOS. They involve the actual direction and
execution of combat and security team activities. They occur out
in the field and are heavily dependent on OS-specific skills.
Leading reconnaissance teams, setting up offensive and defen~sive
positions, carrying out a fire mission, directing the clearing of
mine fields, etc. would all be part of this category. They
require "real time' decision making under pressure.

3. Monitoring/Inspecting

This cluster includes interactions with subordinates that seem to
involve keeping an operation going once it has been initiated,
such as checking to make sure that everyone is carrying out their
duties properly, assisting people to overcome problems, making
sure everyone has the right equipment, monitoring or evaluating
the status of equipment readiness, supply levels, completeness of
written reports, adequacy of current operating procedures, etc.
This is a non-combat or non-crisis set of activities.

4. Individual Leadership

The content of the tasks in this cluster reflects attempts to
influence the motivaticn and goal direction of subordinates by
means of goal setting, interpersonal communication, sharing
hardships, building trust, etc.

Figure 5.3. Supervision/Leadership Task Categories Obtained by Synthesizing
Expert and Empirical Cluster Analysis Solutions

4 l(page I of 2 pages).
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5. Acting as a Model

This dimension is not tied to a specific task content but refers
to the NCO modeling the correct performance behavior whether it be
technical task performance under adverse conditions, or exhibiting
appropriate military bearing. The NCO szts the example.

6. Cou,.:ling

A one-on-one interaction with a subordinate during which the NCO
provides support, guidance, assistance, and feedback on specific
performance or personal pioblems that the soldier might be
experiencing. It includes counseling on problems of a
disciplinary nature.

7. Communication With Subordinates, Peers, and Supervisors

The tasks in this category deal with composing specific types of
orders, briefing subordinates on things that are happening, and
communicating information up the line to superiors, as with peers.
Information is disseminated in both written and oral formats.

8. Training Subordinates

This very distinct cluster of tasks describes the day-to-day role
oi the NCO as a trainer for individual subordinates. When such
tasks are being executed, they are clearly identified as
instructional (as distinct from evaluations or disciplinary
actiors). They involve scheduling, plarning, and conducting
training.

9. Personnel Administration

Ti•r .,-•, ic itc sn nf "nanerwnrk" nr administrative tasks

ta ilvo le actuafly doing performance appraisals, making or
recommending various persoanel actions, keeping and maintaining
adequate records, and following standard operating procedures for
Army personnel practices.

figure 5.3. Supe(vision/Leadership Task Categories Obtained by Synthesizing
Expert and Empirical Cluster Analysis Solutions
(page 2 of 2 pages).
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For each MOS, task selection panels of job experts have designated 30
technical (MOS-specific and comon) tasks and 15 supervisory tasks to be
tested to evaluate second-tour performance. The technical tasks represent
all of the nonsupervisory task clusters in each MOS. Each selected task has
been judged in terms of its relative criticality, difficulty, and :luster
content. In addition, all 45 selected tasks were renk ordered in terms of
their overall importance to the MOS.

The considerable degree of convergence across all methods reinforces
the descriptions of how job content differs across MOS, of how second-tour
positions differ from first tour, and of the supervisory/leadership content
of each MOS.

The procedure for FYs8 is to develop actual performance measures of the
major performance components in each OS. Given available resources,
constraints on testing time, and guidance from thE literature and previous
Project A work, a tentative set of measurement methods will be identified
and reviewed by the project staff and the Scientific Advisory Group. The
review will include considerations of feasibility, cost, estimated construct
validity, and appropriateness for the job content identified by the job
analyses.

For the methods that survive the above review, prototype instruments
will be pilot tested during the first quarter of FY88. After pilot test
modifications, the revised criterion measures will be field tested on larger
samples during the second quarter of FY88. After completion of the field
tests, the performance measures will be given their final revision before
the second-tour data co1'ectlon during the Longitudinal Validit'-i-. The
results of the second-tour criterion construction efforts will be reported
in the Annual Report for FY88.
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Chaptr 6

PREDICTOR DKTA COLLECTION FOR LORGITUPINAL VALIDATION1

During the fifth year of Project A the major Longitudinal Validation
activitits with respect to prcdictor sr:asurement and data collection
involyed the follcuing:

(1) Preparing tn• predictor battery for administration to the
!.ongitudinal Validation (LV) sample.

2i Obtaining the military organizational support necessary.
Designing the data collection procedures.
Hiring and training the data collection staff.

5 Completing most of the LV predictor data collection.

In this chapter, after a brief explanation of where the LV predictor date
collection fits into the overall Project A Research Plan, the activities
listed above are described in more detail.

THE CONTEXT

The Annual Report for FY 1986 described the Concurrent Validation (CV)
data collection ard the basic analyses of those data. Those analyses were
used to revise the predictor battery, called the Trial Battery during CV
ýAýinistratio", for its administration in the first LV phase as the Experi.-
mental Predictor Battery.

Figure 6.1 again portrays the overall data collection plan for Project
A, which stipulated that the Experimental Battery was to be administered to
a longitudinal sample consisting of soldiers entering the service in FY
86/87. This sample was to provide the data base for a study of the longi-
tudinal validity of the Experimental Battery, to build on and expand the
validity evidence obtained from the CV sample.

One objective of the LV data collection was to administer the predic-
tors as closely as possible to the point where they would ultimately be
administered operationally. Testing during reception station proce%.iUY of
recruits was chosen as the mnst feasible method of obtaining the desired LV
sample. Collecting predictor data during reception processing is only one
step removed from collecting data at the Military Entrance Processing
Stations (MCPS), where the predictors would be used operationally. Since
all incoming soldiers must be processed through one of eight Reception
Battalions in the continental United States, it was eminently more practical
to administer the Experimental Predictor Battery in thest battalions rather
than at tht vastly larger number of MEPS that are located throughout the
country.

1The material in this chapter was drafted by Janis S. Houston of the

i-rsonnel Decisions Research Institute.
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As specified in the Research Plan, the Longitudinal Validation effort
was to begin with administration of the Experimental Battery of tests tc
recruits at the reception station, and then would follow these soldiers
through their Advanced Individu&l Training (AIT), where they would be
administered several criterion measures of performance during training.
Soldiers in the LV saeie would then be fol lowdinto their first tour,
during whi h the first-tour job performance criterion measures would be
administered. Eventually soldiers who reenlistad wuld be followed Into
their second tour, where the second-tour performance measures could be
administered. This LV data collection sceoe is sumarized schematically
in Figure 6.2. The first phase, administration of the predictor tests, is
described in this chapter.

THE SAMPLE

To obtain NOS samples large enough for the desired validity analyses,
given estimated attrition rates over the period of the validation assess-
ment, each of the eight Reception Battalions was asked to test all Regular
Army soldiers entering any one of the 21 MOS listed in Table 6.1 for an
entire calendar year. The intent was to test a total of approximately
50,000 soldiers for the 86/87 sample, with the goal of preserving a sample
of 400-600 job incumbents in each of the 21 MO5 for the LV test sequence.

Although considerably wre than 50,000 Regular Army accessions enter
the 21 target NOS each year, numerous cases could be expected in which all
soldiers in the target sample could not be tested. For example, on the
occasions when the usual 3-day (7Z-hour) processinV schedule uzsi be
shortened to 2 days, it would simply not be feasible to administer 4 hours
of predictors to these *two-day-shippers." Another instance is when a group
of soldiers at the reception station is sent off-site to be processed by
Army Reserve units. Also, when large numbers of recruits were being
processed, time would not be available for all members of a group to take
the computer-administered portions of the tests. Even given such con-
straints, a goal of 50,000 soldiers seemed reasonable.

The start-up dates for administering the Exy, 'imental Battery varied
from one Reception Battalion to another. This allowed project staff members
to be phypicaIly pesent during start-up ct .ch site, +% provide on-the-J.b
training of the test administrators, and to help resolve any problems that
arose as testing actually got underway. The testing sites arnd the predictor
data collection period for each site are as follows:

iJte Predictor Testing Period

Fort Sill 20 Aug 86 - 20 Aug 87
Fort Benning 27 Aug 86 - 27 Aug 87
Fort Bliss 4 Sep 86 - 4 Sep 87
Fort Knox 10 Sep 86 - 10 Sep 87
Fort McClellan 17 Sep 86 - 17 Sep 87
Fort Dix 24 Sep 86 - 24 Sep 87
Fort Leonard Wood I Oct 86 - 1 Oct 87
Fort Jackson 19 Nov 86 - 19 Nov 87

167

-- , .. -- -i



198& O764187 I aEXP RIMENTA
1TREEPIO PREDICTOR BATTERY

1"7 IYI/7 JOB KNOWLEDGE TESTS
1988 END OF ARMY-WIDE RATINGS

TRAINING (PEERS & SUPERVISORS)

ADMINISTRATiVE MEASURES
198 7198/67 b4AND"-N TESTS
1949 is TOUR JOB/TASK KNOWLEDGE TESTS

AFMY.WI91h RATNU'b_
MOS-SPECIFIC RATINGS

1990- 7186/87 I SECOND-TOUR
1912nd TOUR IPERFO RMANCE MEASURES

Figure 6.2 Data collection scheme for Longitudinal Validation.
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Table 6.1

Project A NOS in Longitudinal Validation Sample

t tch

11 Infantryman 128 Combat Engineer
13B Cannon Crewman 16S MANPADS Crewman
19E/M48 M60 Armor Crewman 27E Tow/Dragon Repairer
19K Ml Armor Crewman 29E Comm.-Electronics Radio Repairer
31C Single Channel Radio Operator 51B Carpentry/Masonry Specialists
63B Light-Wheel Vehicle Mechanic 54E NBC Specialist
71L Administrative Specialist S5B Ammunition Specialist
88M Motor Transport Operator 671 Utility Helicopter Repairer
91A Medical Specialist 76Y Unit Supply Specialist
958 Military Police 94B Food Service Specialist

96B Intelligence Analyst

THE EXPERINEITAL BATTERY

The Experimental Predictor Battery consists of six timed cognitive
paeir~d-~niitests, in ue d~~s e tests, and three unt i'ied

ncn-cognitive paper-and-pencil inventories. A soldier needs approximately 4
hours to complete the battery, with the following breakdown by type of test:

Timed Tests 1.50 hours
Computerized Measures 1.25 hours
Untimed Inventories 1.25 hours

Description of Tegat

Table 6.2 shiows the complete array of tests and inventories in the
Ezuerimental Battery. the number of items in each, and the time limit (for
the timed tests) or'approximate time to finish (for the untimed measures).
In general, the six cognitive tests assess spatial, map-reading, and
mechanical abilities, and the 10 computerized tests measure various percep-
tual and psychomotor abilities. The ABLE, AVOICE, and JOB inventories
contain measures of temperament, biodata, vocational interests, and work
environiwn-nt preferences. Complete descriptions of these tests, their item
content, and format can be found in prior Annual Reports and other Project A
reports and wiil not be repeated in detail here. Modifications made for the
Experimental Battery administration are described below.
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Table 6.2

Description of Tests in Experimntal Predictor Pattery

Time Limit

Cognitive Paper-And-Pencil Tests Number of Items (minutes)

Reasoning Test 30 12
Object Rotation Test 90 7.5
Orientation Test 24 10
Maze Test 24 5.5
Map Test 20 12
Assembling Objects Test 36 18

Computer-Administered Tests Number of Items Approximate Time

Demographics 2 4
Reaction Time 1 15 2
Reaction Time 2 30 3
Memory Test 36 7
Target Tracking Test 1 18 8
Perceptual 5peed ano P.ccuracy iest 306 U
Target Tracking Test 2 18 7
Number Memory Test 28 10
Cannon Shoot Test 36 7
Target Identification Test 36 4
Target Shoot Test 30 5

Non-Cognitive Paper-And-Pencil Number of Items Approximate Time

Assessment of Background and Life 199 35
Experiences (ABLE)

Army Vocational Interest Career 182 20
Examination (AVOICE)

Job Orientation Blank (JOB) 31 5

170



Differences Bergen Tr1E1 [x•er[intaol Batterits

As mentioned earlier, project staff used the information obtained from
the analyses of CV data to make the final revisions to the predictor
battery, preparatory to its use in the Longitudinal Validation phase. These
rev~sions were not substantial, since the battery had already been through
scveral Iterationi of data collection, analysis, and revision. The
revisions incorporated into the Experimental Battery on the basis of Trial
Battery anal)-ses may be summarized as follows.

Of the six cognitive tests, only one had actual change in item content.
The Assembling Objects Test was made more difficult by adding four new,
relatively difficult items and revising three existing items to make them
more difficult; two minutes were added to the time limit for this test.
Minor modifications to the instructions, to simplify and clarify, were made
for all six cognitive tests. Finally, a visual aid was developed to be used
while giving the instructions for the Orientation Test, since the CV data
collection experience suggested that respondents found these instructions
somewhat difficult to understand.

In the computerized portion of the predictor battery, minor modifica-
tions also were made to the instructions (displayed on the screen). Several
changes were made in the software, and several items on the Target Identifi-
cation Test were revised to better balance the item types.

Revisions to the non-cognitive inventories were somewhat more exten-
sive. The ABLE revisions included deleting 10 items, revising 16 items, and
usifig a separat answe fr sc+ r^ýýtm"4"A cn". 4tha Avfyrr cavpre1
changes were made in the scoring procedures, switching existing items to
scales where their item-total score correlations were higher, and in two
cases combining two existing scales into one scale. A total of 10 items
were dropped from the AVOICE, 16 were added, several scales were renamed,
and a separate answer sheet was prepared. The JOB was shortened by seven
items and had five items reworded, and all scales were reconstituted and
reramed on the basis of factor analyses of the CV data. A list of the final
scales on all three noncognitive inventories appears as Table 6.3.

DATA COLLECTION PROCEDURES

Initiating, designing, coordinating, asd monitoring the LV data
collection required consider-able time and effort. This section describes
the process, from obtaining the necessary military support, through hiring
and training testing site staff, to actual data collecting/monitoring.

Obtaining Military Support

Far in advance of the actual data collection, Project A staff submitted
Troop Support Requests (1SRs) to the CounTanding General of the U.S. Training
and Doctrine Command (TRADOC). These requests provided details on the
purpose of the data collection and the proposed schedule of events,
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Table 6.3

ABLE, AVOICE, and J08 Scales in Experimental Battery

Adjustment: Emotional Stability

Dependability: Nondelinquency
Traditional Values
Conscientiousness

Achievement. Work Orientation
Self-Esteem

Surgency (Leadership/Potency): Dominance
Energy Level

Agreeableness/Likability: Cooperativeness

Locus of Control: Internal Control

Physical Condition: Physical Condition

Response Validity Scales: Unlikely Virtues (Social Desirability)
Self-K"nwledge
Non-Random Response
Poor Impression

Realistic: Mechanics
Hea'y Construction
Electronics
Electronic Commnication
Drafting
Law Enforcement
Fire Protection
Audiographics
Rugged Individualism
Firearms Enthusiast
Coasbat
Vehicle Operator

Conventional: Clerical!AdministrativeW-rehosi-_n / .•Sh i n'; i nn
7r---r - .IFood Service--Professional

Food Service--Employee

Social & Enterprising: Leadership/Guidance

Investigative: Medical Service
Mathematics
Science/Chemical
Comu ters

Artistic: Aesthetics

JOB Scales

Job Pride
Job Security/Comfort
Serving Others
Job Autonomy
Job Routine
Ambition
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location, number of hours required of each soldier tested, and complete
requirements for personnel, classrooms, and equtparent.

After the TSRs were submitted, senior project staff met with the Chief
Executive Officers (four-star generals) of the organizations providing
support. Numerous briefings were conducted at various points down the chain
of command, culminating in several meetings with the Points of Contact (POC)
at each of the eight Reception Battalion sites, several months prior to data
collection at that site. From this point until testing began, coordination
was taken over by the POC, who was responsible for providing the required
troops to be tested, classrooms/offices, and necessary equipment (e.g.,
storage cabinets with locks, phones).

The two main challenges in preparing each site for testing were (a)
fitting 4 hours of testing into an already demanding 72-hour processing
schedule, and (b) obtaining adequate space for testing, that met good
testing standards, every day for a full year. The solutions to these
problems were as many and varied as the number of testing sites. They
ranged (a) from administering the predictors in a single 4-hour block to
administering them in three separate sessions over 2 or 3 days, and (b) from
redesigning/rewiring World War II barracks to creating new rooms to accom-
modate the computer testing. Eventually, all eight reception sites had
workable testing arrangements.

Hirina and Training Test Sit. Personnel

To handle caLa ols-lo a c site,4r
trained to collect the LV data, rather than sending project personnel to
each site as was done for the CV data collection (which was much shorter in
duration).

A Test Site Manager (TSM) was hired to be in charge of each site. This
manager was supported by from one to as many as eight Test Administrators
(TAs per site, depending on the testing schedule and volume. Applications
were taken by mail for both positions, and all initial interviewing and
hiring was done on site by experienced Project A staff.

The staff prepared test administration manuals, with data collection
procedures described in minute detail. These manuals were used as the basis
for a 1-week training course, conducted at each site for the newly hired
test site personnel. Two experienced project staff members couducted the
training sessions at each site. They were also present for the first 2 or 3
days of each site's predictor testing, to ensure that all was going smoothly
and to provide additional on-the-job training.

Data Collocting/Nonitorino

As previously mentioned, the testing schedule varied from site to site.
It was often necessary to schedule different portions of the Experimental
Battery for different days. However, regardless of when each subset of the
predictors was administered, the precise directions for administering each
predictor did not var-,. To ensure standardization for tests across sites
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and situations, scripts were prepared for each test or inventory (including
a script to precede the self-administration computer measures) and test site
personnel were trained in their use. Extensive training and practice was
also given in handling questions from tespondents.

Another feature of the data collection process that helped maintain
standardization of tests across sites was the weekly phone report that TSMs
were required to make. Each week, at a pre-arranged time, the TSM called
the Project A staff person in charge of the data collection and reported the
number of soldiers tested the previous week, discussed any questions or
problems he or she had, and received relevant news or instructions.

In addition to the weekly phone reports, the site managers were
required to submit monthly written reports of their testing progress, along
with documentation of any problems that had occurred or events that may have
had an impact on test results (e.g., interruptions during testing sessions,
a soldier falling asleep durnn a timed test).

Monitoring site visits were scheduled so that Project A and/or ARI
staff visited each site from one to three times throughout the year's
testing. The purpose of these visits was to monitor the test administra-
tion, providing feedback where appropriate, go over any questions or
unresolved problems, and generally try to reinforce esprit de corps.

While the LV predictor data collection at the reception stations has
certainly not been devoid of problems, the cooperation from military
personnel on post has generally been very good, and the compeLeime of tU.e
Project A site personnel has been commendable.

TESTING COMPLETED BY END OF FY87

Table 6.4 presents the nLmber of soldiers for whom paper-and-pencil
predictor data had been obtained as of 1 October 1987, by site and by MOS.
A total of 47,896 incoming soldiers had been tested by that date. This
number represents the final count at all sites except Fort Jackson, where
the predictor testing schedule continued through 19 November 1987. All

,e,- S,, LJ a. ..-. 4... z.. n ̂f tha rEperiu.mentAl Predictor

Battery and their data (paper-and-pencil testing) are included in Table 6.4.

The total number of soldiers from whom cowputer-administered predictor
data were obtained is considerably smaller than the total shown in Table 6.4
for paper-and-pencil predictors. By 1 October 1987, approximately 38,000
soldiers had completed all computer predictors. The primary reason for this
discrepancy is that only about 30 percent of the 14,000-plus soldiers tested
at Fort Benning could be scheduled for the computer-administered portion of
the predictor battery. However, since Fort Benning processes only Infantry-
men (MOS 11B), and in vEry large numbers, the "missing data" on the computer
tests is not a serious problem; complete predictor data are available for
approximately 4,500 Infantrysen.
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Table 6.4

LV Predictor Sauple as of 1 October 1987
(Paper-'and-Pencil Predictors Only)

LV Reception Site

Fort

Fort Fort Fort Fort Fort rort Fort LeonardHU.S Bennina ls J Jackson DU H lelland SM 11 JJ

11B 14182 3 1 1 14187
128 3 2 3 2110 2118
138 4 3 1 2 5070 5080
16S 681 23 10 6 12 771

19E 580 580
19K 1 1843 1844
27E 5 4 7 69 50 135
29E 7 190 12 16 16 241

31C 109 651 76 28 30 894
51B 27 17 9 2 401 456
54E 5 412 6 501 11 935
55B 46 58 33 215 124 476

63B 721 748 119 39 409 2036
64C 844 104 27 60 477 1512
67N 28 2 227 63 14 334
71L 314 1438 34 146 2 1934

76Y 238 1504 191 127 432 2492
91A 1141 651 961 453 177 597 3980
94B 857 1112 213 228 958 3368
95B 10 1 8 4181 6 4206
968 541 54 13

Total 14182 1822 4144 7272 3849 5868 5070 569 47/096
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NEXT STFPS IN LONGITUDINAL VALIDATION

As a I October 1987, the only site still collecting LV predictor data
was Fort Jackson. Testing was scheduled to be completed at this site 19
November 1987.

The work that remains to be done with regard to LV predictors is to
finish collecting and processing these data, merge the various predictor
data files (paper-and-pencil and computer-administered), and edit the data
in preparation for scoring and analysis.

During FY88 soldiers in the target MOS who took the predictor tests
will be followed into their training assignments. Data fro, training
performance measures will be collected as the soldiers complete AIT or one-
station unit trafnlng (OSUT). Subsequently a sample from each MOS will be
tested on their performance on the job.

17
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Chapter 7

THE FUTURE

The principal focus of activity for Project A during FY88 will be on
preparing for and executing the criterion data collection for the
Longitudinal Validation. The sample of MOS that are now included as part of
the project were listed in Table 6.1.

The troop support requests for the LV sample followup for these 21 N0S
ask for a total of 15,000 first-tour job incumbents, all of whom were tested
with the Experimental Predictor Battery when they entered the Army during
FY87. The LV sample will also include as many as possible of those
individuals from the Concurrent Validation sample (83/84 cohort) who
reenlisted and can be assessed on a battery of performance measures
appropriate for second-tour personnel.

The major steps to be accomplished in this phase of the project during
FY88 are as foll.vs:

e The administration of the Experimental Predictor Battery to the
sample of new accessions in the Longitudinal Validation sample
musL be completed. Data remain to be collected at only one of the
eight reception stations.

€ The administration of the training performance beasures (i.e., the
rating scales and knowledge tests) to the individuals in the
sample at the end of their Advanced Individual Training must be
completed.

0 The job performance criterion measures that were used to evaluate
first-tour job incumbents in the Concurrent Validation sample must
be revised, updated, reviewed, and made ready for administration
to first-tour job incumbents in the LV sample.

* Job performance criterion measures for the second-tour positions,
based or, the job analyses reported in Chapter 5, musi bt
developed, field tested, and prepared for administration to
members of the CV sample who have reenlisted. Special attention
must be given to measures of the supervisory/leadership components
of NCO positions.

6 Data collection teams for the LV criterion data collection must be
identified and trained. The specific data collection procedures
for administering criterion measures to the LV sample (first tour)
and the CV followup sample (second tour) are to be developed.

0 First-tour and second-tour job performance crittrion measures must
be administered to sample members of the 86/87 c:tort and 83/84
cohort respectively.
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While the above activities will occupy the Project A staff during FY88,
much remains to be done to accomplish the objectives of the LV data
collection, as well as longer range goals. Extensive data analyses of
second-tour data will be needed to deveiop basic Job performance scores for
NCO positions. The portrayal of first-tour performance developed during the
CV sample analysis needs to be put to a confirmatory test with data from the
LV sample. The covariance structure of the Experimental Predictor Battery
should be modeled, and the validation results obtained with the CV sample
should be cross-validated with the LV sample.

Given a reasonable portrayal of the covariance structures of the
predictors, training criteria, first-tour performance criteria, and NCO
performance criteria, a great deal of analyse5 will be needed to portray the
effects of alternative strategies for selection and classification. These
analyses would include the optimal weighting/keying of predictor data and
sensitivity analyses under different goals (e.g., maximize aggregate
performance vs, minimize attrition) and varying constraints (e.g., different
testing times).

Consequently, while much of the work planned under Project A has
already been accomplished, more remains to be done to make the most
effective use of the informat:on that has been and is being assembled. A
great deal of excitement lies ahead.

17
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Appendix A

PROJECT A TECHNICAL PAPERS AND REPORTS FOR FY 1987

I. Technical Papers Presented1

Arabian, J. N., & Mason, J. K. (1986, November). Relatlonshig of SOT
scores-to Project A measures. Paper presented at the Annual
Conference of the Military Testing Association, Mystic, CT.

Barge, Bruce N. (1987, August). Characterilstics of biodata items and
their relationship to validity. Paper presented at the Annual
Convention of the American Psychological Association, New York.

Campbell, C. H., Borman, W. C., Felker, D. C., Ford, P., Park, M. V.,
Pulakos, E. C., Riegelhaupt, B. J., & Rumsey. N. G. (1987, April).
Pevelooment of Project A job performance measures. Paper presented
at the Annual Conference of the Society for Industrial ano
Organizational Psychology, Atlanta.

Campbell, C. H., & Rumsey, M. G. (1986, November). 5kill reQuireent
influences on measureiment method intercorrelations. Paper presented
at the Annual Conference of the Military Testing Association, Mystic,
CT.

Campbell, J. P. (1986, December). Validation analysis for nfw
predictors (ARI RS-WP-86-09). Paper presented at the meeting of the
Corn'nmittee on Performance of Military Personnel, Baltimore.

Campbell, J. P., Hanser, L. M., & Wise, L. (1986, November). The
development of a model of the Project A criterion space. Paper
presented at the Annual Conference of the Military Testing
Association, Mystic, CT.

Campbell, J. P., McHenry, J. J., A Wise, L. L. (1987, April). Analysis
of criterion measures: The modeling of pgrformance. Paper presented
at the Annual Conference of the Society for Industrial and
Organizational Psychology, Atlanta, GA.

Campbell, R. C., Campbell, C. H., & Doyle, E. L. (0986, Ruvenibr).
Patterns of Skill Level One-Derformance in representative Amny lobs:
Cornon and technical task comparis on. Paper presented at the Annual
Conference of the Military Testing Association, Mystic, CT.

'These papers are available in ARI Research Note _ (in preparation),
which supplements this FY87 Annual Report.
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Ford, P., & Hoffman, R. 6. (1986, November). Effects of test programs
on task proficiency. Paper presented at the Annual Conference of the
Military Testing Association, Mystic, CT.

Gast, I. F., Campbell, C. H., Steinberg, A. G., & McGarvey, D. A. (1987,
August). A task-based approach for identifying junior NCOs'k ey
responsibilities. Paper presented at the Annual Convention of the
American Psychological Association, New York.

Gast, I. F., & White, L. A. (1986. November). Effects of soldier
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Paper presented at the Annual Conference of the Military Testing
Association, Mystic, CT.
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The Project A concurrent validation data collecjLtr.. Paper presented
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Hoffman, R. G. (1986, November). Post differences on hands-on task
tests. Paper presented at the Annual Conference of the Military
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Darameters for tp, and training development. Paper presented at the
Annual Conference of the Military Testing Association, Mystic, CT.
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Hough, L. M., & Ashworth, S. D. (1987, April). Predicting soldier
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performance. Paper presented at the Annual Conference of the Society
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McHenry, J. J., Harris, J. H., & Oppler, S. M. (1986, November).
Using confirmatory factor analyis• to aid in assessinq task
performance. Paper presented at the Annual Conference of the
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McHenry, J. J., Hough, L. M., Toquam, J. L., Hanson, M. A., &
Ashworth, S. (1987, April). Project A validity results: The
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presented at the Annual Conference of the Society for Industrial and
Organizational Psychology, Atlanta.

McHenry, J. J., Wise, L. L., Campbell, J. P., & Hanser, L. M. '.1986,
December). A latent structure model of Job performance fac'3
Appendix. Paper presented at a Data Analysis Workshop of 'I.,e
Committee on Performance of Military Personnel, Baltimore.
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Word, R., & White, L. A. (1987, August). Ootimal lob assln.1pLtan
utility of performance. Paper presented at the Annual Convention of
the American Psychological Association, New York.

Olson, D. M.. & Boruan, W. C. (1986, November). Influgnce of
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Paper presented at the Annual Conference of the Military Testing
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Peterson, N., Hough, L., Ashworth, S., & Toquam, J. (1986, November).
New predictors of soldier Derformance. Paper presented at the Annual
Conference of the Military Testing Association, Mystic, CT.

Peterson, N. G., Hough, L. M., Dunnette, M. D., Rosse, R. A., Houston,
J. S., & Wing, H. (1987, April). Identlficati n of predictor
constructs and develpent of n sectionclassification vists.
Paper presented at the Annual Conference of the Society for
ladustrial and Organizational Psychology, Atlanta.

Pulakos, E. D., Hanson, M. A., Borman, W. C., Hallam, G., Carter, G., &mOwens-Kurtz, C. (1987, August). Developina behavioral rating scales
to evaluate second tour performance in the Army. Paper presented at
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Radtke, P., & Edwards, D. S. (1986, November). _ffect Of practice on
soldier task oerfoRtanct. Paper presented at the Annual Conference
of the Military Testing Association, Mystic, CT.
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Job...analysi strategy. Paper presented at the Annual Convention of
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Smith, E. P., & Rossmeissl, P. G. (1986, November). Some conditions
affecting assessment of Job requirements. Paper presented at the
Annual Conference of the Military Testing Association, Mystic, CT.

Smith, E. P., & Walker, C. B. (1986, November). Short versus long term
tenure as a criterion for validatinq biodata. Paper presented at the
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Wing, H., Hough, L. M., & Peterson, N. G. (1987, August). Predictive
validity-of noncQgnitive measuCes for Army classification anj
attrition. Piper presented at the Annual Conference of the Society
for Industrial and Organizational Psychology, Atlanta.

Wise, L. L., Cambell, J. P., & Peterson, N. G. (1987, April).
Identifying optimal predictor composites and testing for generaliz-
abiiit-- across Jobs and performance constructj. Paper presented at
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Wise, L. L. McHenry, J. J., Rossmeissl, P. G., & Oppler, S. H. (1986,
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Paper presented at the Annual Conference of the Military Testing
Association, Mystic, CT.

Wise, L. L.,McHenry, J. J., & Young, W. Y. (1986, December). Project
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Definttions

AA Composite

AANEW - Proposed ASVAB Aptitude Area Composite
AAOLD - Current ASVAB Aptitude Area Composite

AACUT - Minimm qualifying score on the current AA Composite
(relative to reference mean of 100 and SD of 20)

KTOT - Total number of SQT examinees analyzed

Estimated Validity

VNEW - Validity of the proposed AA composite, corrected for range
restriction

VOLD - Validity of the current AA composite, corrected for range
restriction

VCH - Increase in validity. A positive value means the proposed
composite is more valid that the current one.

SIacLs

II5LN ?~uLe, rZ L1aCL

BPDN For the proposed composite, the difference between the
predicted performance based on the cownon regression expressed
in standard deviation units. A positive value means that
predicted performance is higher using the common regression
line (i.e., blacks are overpredicted using the comnon
regression equation).

BPDO - For the current composite, the same difference as for BPDN.

BPDC4 - Difference in maunitude of the black prediction errors based on
the current composite and on the proposed composite. A
positive value means that the proposed new AA composite
predicts more accurately for blacks than the current composite.

Females

NFEM - Number of female examinees analyzed

FPDN - Equivalent of BPDN for female differences

FPDO - Equivalent of BPDO for female differences

FPDCH - Equivalent of PBDCH for female differences
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Appendix C

VALIDITIES FOR APTITUDE AREA COMPOSITES

BY NOS AND SQT YEAR

CL - Clerical

CO - Combat
E. - Elect,-oii ,i

FA - Field Artillery

GM - General Maintenance

MM - Mechanical Maintenance

NM - Mechanical Maintenance (N~ew)

OF - Operators/Food

SC - Surveillance and Communication

ST - Skilled Technical
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Appendix 0

IhSTR'JCTIOliS AND MATERIALS USED TO COLL~T

WEIGHTING JUDGMENTS FOR INFANTRYKEN (NOS 11B))
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JUDGING THL IMPORTANCE OF PERFORMANCE FACTORS IN ARRIVING
AT TOTAL SCORES

Background

A number of different kinds of performance factors are being considered
by Project A to rssess the effectiveness of first-tour enlisted personnel.
These various performance factors mwst be combined into one overall measure
of MOS performance. This overall measure should be the best that can be
obtained given the available component performance factors. The overall
measure will be used as the performance measure against which the ASVAB and
other predictor performance factors will be validated. To obtain the best
overall measure for each NOS in our savple, Project A staff will be asking
knowledgeable cfficers and KCOs to assign weights tc the various performance
factors in a manner that reflects the relative importance that the component
performance factors should have in forming an overall measure for the MOS.

Today we would like to Vet your Judgments about the relative weights
that the factors should receive in deriving an overall performance measure
for first-tour Infantryman (liB). The performance factors are

Task Proficiency: MOS sepeific technical skills-.-This perfonnance
factor represents the proficiency with which t~e soldier performs the
tasks-which are 'central" to MOS liB. The tasks represent the core of
the job and they are the primary definers oi the i0W. For exaupit, thiw
first tour Infantryman engages enemy target with hand grenades;
installs and fires/recovers an M18AI claymore mine; selects hasty
firing positions in urban terrain; zeros an AN/PVS-4 to an M16AI rifle;
and uses weapons and other equipment in offensive and defensive combat
operations.

This performance factor does not include the individua'%. willingness
to perform the task or the degree to which the individual can
coordinate his efforts with others. It refers to how well the
individual can execute the core technical tasks the job requires, given
a VWIEIIIgIIness to WI G-s.

Task Proficiency: General soldiering skills--In addition to the core
iech-nical- content specific to an MOS, indivilduals in every MOS are also
responsible for being able to perform a variety of general soldiering
tasks--for example, determines grid coordinates on military maps, puts
on, wears and removes N17 series protective mask with hood, determines
a magnetic azimuth using a compass, collects/reports information--
SALUTE, recognizes and identifies friendly and threat aircraft.
Performance on! this factor represents overall proficiency on these
general soldiering tasks. Again, it refers to how well the individual
can execute general soldiering tasks, giYen a willingness to do so.
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Exercise of Leadership. Effort, and Self _Developmnt- "is performance
factor reflects the degree to which the individual exerLs effort over
the full range of job tasks perseveres under adverse or dangerous
conditions, and demonstrates leadership and support toward peers. That
is, can the individual be counted on to carry out assigned tasks, ever
under adverse conditions, to exercise good Judgment, and fto be
generally dependable and proficient. While appropriate knowledges and
skills are neCessary for successful perforsance, this factor is only
meant to ref eLt the individual's willingness to do the iob r0quired
and to be cooperative and supportive with other soldiers.

a jtaining Personal 0iciold na--This performance factor reflects the
degree to which the individual adheres to Arty regulations and
traditions, exercises personal self control, demonstrates integrity in
day to day behavior, and does not create disciplinary problems. People
who rank high on this factor show a conitmtent to high standards of
personal conduct.

MIjlitarv Bearinu/Anpearance and Phvstca! Fitness°-This performance
factor represents the degree to which the indivdual maintains an
eppropriate 'litary appearance and beaving and stays in good physical
condition.

Please assume that a total score will be derived for each soldier from
the separate scores obtained from each of these factors. These total scores
will be our best estimuate of the overall effmLiveeeb :, tte tfocps whose
performance will be measured. We need the assistance of experienced Army
personnel in determining hom much weight should be given each factor in
arriving at the total effectiveness scores.

Purpose

The purpose of this workshop is to obtain the weights to be assigned
each of the performance factors. Two methods of assignirq weights will be
used. The methods differ in the kinds of judgments you will be required to
make:

Method A: You will be asked to rank order the performance factors and then
assign weights to them, assuming that the top ranked factor has a
weight of 100.

Method B: You will be given performance profiles on 10 sets of 15 soldiers
each and asked to rank order them. (The profiles will give the
scores of the soldiers on two of the five performance factors at a
time.)
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Aisumotiors for Both MethodsI

(1) The type of soldiers for whom performance factor weights are being
derived is first tour Infantryman (118).

(2) As the weights you assign may be a function of the particular
context in which the soldiers' performance is being evaluated,
please assume the following military situation prevails:

The world is in a period of heightened tensions. There
is an increasing probability that hostilities will break
out in Europe, Asia, the Caribbean, Latin America, and
Africa. The Army's mission is to support U.S. treaty
obligations and to help defend the borders of allied
and friendly nations. Some of the potential enemies
have nuclear and chemical capability. Air parity does
exist between allied forces and potential hostile nations.
U.S. Army training and other preparatory activities have
been substantially increased. Most combat and associated
support units are participating in frequent field exercises.
Most units are being actively resupplied.

(3) Performance factor scores are available 2Eli on the factors given.
Although there may he other factors that comprise overall
performance, no scores are available for them at this time.

D-4



DIRECTIONS FOR IMEMOD A

Under this weighting method, the procedure for assigning weights to the
performance factors is as follows:

1. Rank order the set of performance factors to be weighted by
assigning a 01" to the most important, a "20 to the next most
important, etc. Please refer to the PERFORMANCE FACTORS FOR
MOS 110" handout for a complete description of the 5 performance
factors.

2. After you have recorded the rank orders on the weighting sheet.
assign 100 points to the factor you ranked as most important.
Then ask yourself, 61f I'm assigning 100 points to this
performance factor, how many points should I assign to the
next most mportant one.' If, for example, you think that the
second most Important one should receive half the weight of the
first, assign it 50 points. Continue assigning points in this
manner until all the factors have been weighted.

3. In assigning the points, please keep in mind that the points
represent how many times more (or less) important one performance
factor is than another. For example, if you assign 30 points to
one factor and 5 points to another, that means that you believe
that the 30-point factor should receive 6 times the weight in the
total score as the 5-point factor.

4. If you feel that two or more factors should be weighted equally,
you may assign them equal weights. For example, if you feel that
the factors ranked first and second are really tied in importance,
then you can assign them both 100 points.

5. If you believe that a particular performance factor should not be
used at all in arriving at the total score, you should assign it
zero points.

6. When you are finished assigning points to all performance factors,
please make sure that they are in the 'right" ratio to one
another. That is, the points assigned to all factors are in
correct proportion to one another.

Thank you for your cooperation.
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"Name Workshop _ ___

MOS 118 Performance Factor Weighting Sheet

Rank
Performance Factor* Order W

1. Task proficiency -- MOS specific technical skills. -

2. Task proficiency -- general soldiering skills. -

3. Exercise of leadership, effort, and self development. -

4. Maintaining personal discipline. -- -

5. Military bearing/appearance and physical fitneb. -

Please refer to the "PERFORMANCE FACTORS FOR MOS 118" handout for a
complete description of the 5 performance factors.
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PERFOANANCE FACTORS FOR NOS 118

1) Task Proficiency: 1OS specific technical skills

This performance factor represents the proficiency with which the soldier
performs the tasks which are "central* to NOS 1iB. The tasks represent the
core of the job and they are the primary definers of the NOS. For example,
the first tour Infantryman engages enemy target with hand grenades; installs
and fires/recovers an M18A1 claymore mine; selects hasty firing positions in
urban terrain; zeros an AN/PVS-4 to an NIGAI rifle; and uses weapons and
other equipment in offensive and defensive cobat operations.

This performance factor does not include the individual's willingness to
perform the task or the degree to which the individual can coorditiste his
efforts with others. It refers to how well the individual can execute the
core technical tasks the Job requires, given a willingness to do so.

2) Task Proficiency: General soldierino skills

In addition to the core technical content specific to an OS, individuals in
every NOS are also responsible for being able to perform a variety of
general soldiering tasks--for example, determines grid coordinates on
military maps, puts on, wears and removes M17 series protective mask with
hood, determines a magnetic azimuth using a compass, collects/ reports
information - SALUTE, recognizes and identifies friendly and threat
aircraft. Performance on this factor represents overall proficiency on
these general soldiering tasks. Again, it refers to how well the individual
can execute general soldiering tasks, given a willingness to do so.

3) Exercise of Leadership. Effort. and Self Develooment

This performance factor reflects the degree to which the individual exerts
effort over the full range of job tasks, perseveres under adverse or
dangerous conditions, and demonstrates leadership and support toward peers.
That is, can the individual be counted on to carry out assigned tasks, even
under adverse conditions, to exercise good judgment, and to be generally
dependable and proficient. While appropriate knowledges and skills are
necessary for successful performance, this factor is only meant to reflect
the individual's willingness to do the Job required and to be cooperative
and supportive with other soldiers.

4) Maintainina Personal DisciDline

This performance factor reflects the degree to which the individual adheres
to Army regulations and traditions, exercises personal self control, demon-
strates integrity in day-to-day behavior, and does not create disciplinary
problems. People who rank high on this factor show a commitment to high
standards of personal conduct.

5) Military Rearina/Aooearance and Physical Fitness

This performance factor represents the degree to which the individual main-
tains an appropriate military appearance and bearing and stays in good
physical condition.
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DIRECTIONS FOR NETHOD B

Under this method, Judgments of the oveOill performance scores for 10
sets of Infantrymen will be obtained. Each set will contain 15 Infantrymen.
The performance scores of each of the 15 first tour Infantrymen have been
recorded on 2 performance factor scales. (A different pair of performance
factor scales are provided for each of the 10 sets). For each scale there
is a description of high, medium and low levels of performance. Each of the
15 soldiers is rated on a 7-point scale that ranges from the lowest level of
performance to the hiyhest. Please refer to the "PERFORMANCE FACTORS FOR
NOS 118" handout for a complete description of the 5 performance factors.
Also, please review the assumptions given in the General Instructions.

Soeciflc Instructions

1. Rank the 15 Infantrymen in the first set in order of their overall
performance. Give the Obest" soldier a rank of °1", the second best
soldier a rank of 02' and so on. Make comparisons between the soldiers
on the basis of their overall performance as Infantrymeai; do not
consider how they might be used in other capacities.

2. When you are finished, please go over the rank order carefully making
sure that, in your judgment, the rank% reflect the relative overall
performance of the soldiers. Feel fT -e to change any ranks.

3. wan satisfied with your rank orderina. proceed to the next set of 15
Infiantrymen.

Thank you for your cooperation.

(A sample sheet for one pair of performance factor scales follows.)
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Name Sheet No.- I

NOS 11B OVERALL PERFORMANCE S#CORE SHEET

Performance Level

Task Proficiency.- Task Proficiency--
Soldier MOS Specific General Rank

No. Technical Skills Soldiering Skills Order

1 6 2
2 5 5-
3 2 6
4 5 3
5 2 3--
6 6 5
7 4 7-
A 1 4
9 is-

10 74
11 3 5
12 3 3-
13 4 4
14 4 1
15 3 2-

Performance Scales:

TASK PROFICIENCY-MOS SPECIFIC TECHNICAL SKILLS

Does not display the Displays the knowledge/ flisplays the knowledge/
knowledge/skill required skill required to perform skill to perform all core
,to perform many core most core technical tasks technical tasks properly.
technical skills, properly, but may need

help for harder tasks.
L A r7

3 f

TASK PROFICIENCY-GENERAL SOLDIERING SKILLS

noes not display the Displays the knowledge/ Displays the knowledge/
knowledge/skill required skill required to perform skill to perform all
to perform many general most general soldiering general soldiering
soldiering tasks. tasks, but may need he skilis.

for harder tasks.

F 1 2 3 4 5 6 7



Name Sheet No. 2

NOS 118 OVERALL PERFORMANCE SCORE SHEET

Performance Level

Military Bearing/ Exercise of Leader-
Soldier Appearance and ship, Effort and Rank

No. Physical Fitness Self Development. Order

1 6 2
2 5 5 -
3 2 6 -
4 3
5 3
6 6 5
7 4 7
8 1 4
9 5 6

10 7 4
11 3 5
12 3 3
13 4 4
14 4 1
15 3 2

Performance Scales:

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNESS

Maintains self in poor Meets Army standards of Exceeds Army standards
physical condition. Fails physical fitness. Ilresses and expectations set for
to meet millitry standards neatly and meets Army physical fitness. Main-
for dress or personal standards of personal taius excellent personal
hygiene. hygiene. hygiene and proper

appeararr-e.

1 2 3 4 5 6 7

EXERCISE OF LEADERSHIP. EFFORT AND SELF DEVELOPMENT

Fails to take charge when Performs satisfactorily in Takes charge when neces-
leadership is required in leadership situations sary to lead unit; leads
unit. Provides little or where what is expected is the squad to outstanding
no assistance to other well known. When asked, performance. Does
unit members. Seldom gives help and support to everything possible to
exerts effort in accom- fellow soldiers. Usually assist other soldiers.
plishing many job assign- exerts effort to perform Always exerts consider-
ments and tasks. Gives most job assignments and able effort in performing
up easily under adverse tasks, all job assignments and
conditions. tasks.

1 2 3 4 5 6

D-10



Name_ Sheet No. 3

MOS hlR OVERALL PERFORMANCE SCORE SHEET

Performance Level

"MaIntainIng Task Proficiency--
Soldier Personal NOS Specific Rank

No. Discp1line Technical Skills Order
- - - _
1 6 2
2 5 5-
3 2 6
4 5 3-

.52 3-
66 5

"7 4 7B 1 49 4 6

10 7 4 -

11 3 6
12 3 3 -

13 4 4
14 4 1
15 3 2

Performance Scal es:

MAINTAINING PERSONAL DISCIPLINE

Occasiur.ally ShOws dis- Rarely exhibits disre- Always treats superiors
respect towards superiors; spectful behavior towards with respect. maintains
often fails to follow superiors. Almost always high level of personal
Army/unit rules, regula- follows Army/unit rules, Integrity. Abeys
tions or orders. Creates regulations or orders. orders quickly and with
disciplinary prohlems. enthusi asm.

2 3 4 5 6 7

TASK PROFICIENCY--MOS SPECIFIC TECHNICAL SKILLS

Does not display the Displays the knowledge/ Displays the vnowedge/
knowledge/sklll required skill required to perform skill to perform all core
to perform many core most core technical tasks technical tasks p
technical skills, properly, but may need

help for harder tasks.

! 2 3 4 5 6 7
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Name_ Sheet No. 4

MOS 118 OVERALL PERFORMANCE SCORE SHEET

Performance Level

Exercise of Leader- Task Proficieocy-
Soldier ship, E~fort, and General Rank
No1. Self Developeent Soldierins Skills Order

16 22 -----

3 2 6-
4 5 3
5 2 3-
6 6 5-
7 4 7 -

9 56--
10 7 -4

11 3 5-
12 3 3-
13 4 4 -

14 4 115 3 2 "--'-

Performance Scales:

EXERCISE OF LEADERSHIP, EFFORT AND SELF DEVELOPMENT

"Fails to take charge when Performs satisfactorily in Takes charge when neces-
leadership is required in leadership situations sary to lead unit; leads
unit. Provides little or where what is expected is the squad to outstanding
no assistance to other well known. When asked, performance. Does
unit members. Seldom gives help ana Support to everything possible to

,exerts effort in accom- fellow soldiers. Usually assist other soldiers.
plishing many job assign- exerts effort to perform Aiwapy exerts constdc,--
ments and tasks. Gives most job assignments and able effort in performing
up easily under adverse tasks, all job assignments and
conditions. tasks.

1 2 3 4 5 6 7

TASK PROFICIENCY-GENERAL SOLDIERING SKILLS

Does not display the D~isplays the knowledge! Displays the knowledge/
knowledge/skill required skill required to perform skill to perform all
tc perform many general most general soldiering general soldiering
soldiering tasks. tasks, but may need help skills.

for harder tasks.

1 2 3 4 5 6 7

D-12



Name_________________ Sheet No. 5

MOS 11B OVERALL PERFORMANCE SCORE SHEET

Performance Level

Maintaining Military Bearing/
Soldier Personal Appearance and Rank,

N.Discipline Physical Fitness Order

1 6 2
2 5 5-
3 2 6
4 5 3-
5 2 3
6 6 5
7 4 7
8 1 4-
9 5 6

10 7 4-
11 3 5
12 3 3
13 4 4-
14 4 1-
15 3 2-

MAINTAINING PERSONAL DISCIPLINE

Occasionally Shows dis- Rarely exhibits disre- Always treats superiors
respect towards superiors; spectful behavior towards with respect. maintains
often fail's to follow superiors. Almost always high level of personal
Army/unit rules, regijla- follows Army/unit rules, integrity. (Theys
tions or orders. Creates regulations or orders. orders quickly and with
disciplinary problems. enthusi asm.

1 2 3 4 5 6

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNESS

.Maintains self in poor meets Army standards of Exceeds Army standards
physical condition. Fails physical fitness. flresses and expectations set for
to meet military standards neatly 'and meets Army physical fitness. Main-
for dress or personal standards of personal tains excellent personal
hygiene. hygiene. hygiene and proper

Iappearance.

1 2 3 4 5 6 7
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Name Sheet No. 6

NOS 11R OVERALL PERFORMANCE SCORE SHEET

Performance Level

Task Proficiency-- Exercise of Leader-
Soldier NOS Specific ship, Effort, and Rank

No. Technical Skills Self Development Order

1 6 2
2 5 5
3 2 6
4 5 3
5 2 3
6 6 5
7 4 7
8 1 4 -

9 5 6
10 7 4 l
11 3 5
12 3 3
13 4 4
14 4 1
15 3 2

Performance Scaies:

TASK PROFICIENCY-MOS SPECIFIC TECHNICAL SKILLS

Does not display the jDisplays the knowledge/ Displays the knowledge/
knowledge/skill required skill requir.d z;. perform skill to perform all core
to perform many core most c.ore technical tasks technical tasks properly.
technical skills. properly, but may need

help ftr harder tasks.

2 3 4 S 6 7

EXERCISE OF LEADERSHIP, EFFORT AND SELF DEVELOPMENT

Fails to take charge when Performs satisfactorily in Takes charge when neces-
leadership is required in leadership Situations sary to lead unit; leads
unit. Provides little or where what is expected is the squad to outstanding
no assistance to other well known. When asked, performance. Does
unit members. Seldom gives help and support to everything possible to
exerts effort in accom- fellow soldiers. "sually assist other soldiers.
plishing many job assign- exerts effort to perform Always exerts consider-
ments and tasks. Gives most job assignments and able effort in performing
up easily under adverse tasks. all job assignments and
conditions. tasks.

1 3 4 5 6 7
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%ame Sheet No. 7

NOS 11R OVERALL PERFORMANCE SCORE SHEET

Performance Level

Task Proficiency- Maintaining
Soldier General Person3l Rank

No. Soldiering Skills Discipline Order

62
2 5 5
3 2 6

3
5 2 3
6 6 5
7 4 7
8 1 4
9 S 6 -

10 7 A
11 3 5
12 3 3
13 4 4
14 4 1
15 3 2

Performnace Scales:

TASK PROFICIENCY-GENERAL SOLDIERING SKILLS

Does not display the Displays the knowledge/ nisplays the knowledge/
kr;owledge/skiil required skill require, to perform skill to perform all
to perform many general mv.st general soldiering general soldiering
soldiering tasks. tasks, but may need help skills.

for harder tasks.

1 2 3 4 5 6 7

MAINTAINING PERSONAL DISCIPLINE

Occasionally Shows dis- Rarely exhibits disre- Always treats superiors
respect towards superiors; spectful behavior towards with respect. Maintains
often fails tc follow superiors. Almost always high level of personal
Army/unit rules, regula- follows Army/unit rules, integrity. Obeys
tions or orders. Creates regulitions or orders, orders quicKly and with
disciplinary problems. enthusiasm.

1 2 3 4 5 6 7
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Name_ Sheet No. R

MOS l1B OVERALL PERFORMANCE SCORE SHEET

Performance Level

Military Bearing/ Task Proficiency-
Soldier Appetrance and MOS Specific Rank

No. Physical Fitness Technical Skills Order

1 6 2
2 5 5
3 2 --
4 5 3
5 2 3
6 6 5
7 4 7
8 1 4
9 5 6-

10 7 4-
11 3 5
12 33
13 44-
14 41
15 3 2

Performance Scales:

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNESS

jMainains self in poor Meets Army standaros of Exceeds Army standards
iphysical condition. Fails physical fitness. Dresses and expectations set for
to meet military standards neatly and meets Arry physical fitness. Main-
for dress or personal standards of personal tains excellent personal
hygiene. hygiene. hygiene and proper

appearance.

12 3 4 5 6 7
I 1 -

TASK PROFICIENCY-MOS SPECIFIC TECHNICAL SKILLS

Does not display *the 4Displays the knowledge/ Displays the knowledge/
knowledge/skill required jskill required to perform skill to perform all core
to perform many core most core technical tasks technical tasks properly.
techrical skills. properly, but may need

1help for harder tasks.

1 2 3 4 5 6 7
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'Name Sheet No. 9

WS 11B OVERALL PERFORMANCE SCORE SHEET

Performance Level

Exercise of Leader- Maintaining
Soldier ship, Effort, and Personal Rank

No. Self Development Discipline Order

1 6 2
2 5 5 --

3 2 6
4 5 3
5 2 3
6 6 5 -
7 4 7
8 1 4 "'
9 5

10 7 a -
11 3 5 -

12 3 3 -
1 3 4 4 - - -
14d 4 1----

15 3 2

Performance Scales:

EXERCISE OF LEADERSHIP, EFFORT AND SELF DEVELOPMENT

Fails to take charge when Performs satisfactorily in Takes charge when neces-
leadership is required in leadership situations sary to lead unit; leads
unit. Provides little or where what is expected is the squad to outstanding
no assistance to other well known. When asked, performanr.e. -nloes
u,•it members. Seldom gives help and support to everything possible to
exerts effort in accom- tfellow soldiers. Usually assist other solJiers.
plishing many job assign- exerts effort to perform Always exerts consider-
ments and tasks. Gives most job assignments and able effort in performing
up easily under adverse tasks, all job assignments and
conditions. tasks.

1 2 3 6 5 6 7

MAINTAINING PERSONAL DISCIPLINE

Occasionally shows dis- Rarely exhibits disre- Always treats superiors
respect towards superiors; spectful behavior towards with respect. Maintains
ofter fails to follow superiors. Almost always high level of personal
Army/unit rules, regula- follows Army/unit rules, integrity. Obeys
tions or orders. Creates regulations or orders, orders quickly and with
disciplinary problems. enthusiasm.

1 2 3 4 5 6 ]
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Name Sheet No• 10

"OS 113 OVERALL PERFOlRMANCE SCORE SHEET

Performance Level

Task Proficiency-- Military Bearing/
Soldier General Appearz.nce and Rank

No. Soldiering Skills Physical Fitness Order

1 6 2
2 5 5 -
3 2 6
4 5 3
5 2 3 -
6 6 5
7 4 7 -
8 1 4 -
9 6

10 7 4 -11 3 5 ----. l-

12 3 3 -

13 4 4
14 4 1
1i 3 2 -

Performance Scales:

TASK PROFICIENCY-GENERAL SOLDIERING SKILLS

Does rio*t display the Displays the knowledge/ Displays the knowledge/
knowledge/skill required skill required to perform skill to perform all
to perform many general most general soldier-ing general soldiering

Isoldiering tasks. tasks, but may need help skills.
for harder tasks.

V _

MILITARY BEARING/APPLARAKCE AND PHYSICAL FITNESS

Maintains self in poor Meets Army standards of Exceeds Army standards
physical condition. Fails iphysical fitness. Dresses and expectations set for
to meet military standards neatly and meets Army physical fitness. Main-
for dress or personal standards of personal tains excellent personal
hygiene. hygiene. hygiene and proper

appearance.

1 2 3 4 5 6 7
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Appendix E

UTILITY WORKSHO~P INSTRUCTIONS AND MATERIALS



Assigning Utility Values to Army Recrits

Overview

Many people have suggested that, all other things being equal, newly
accessgoned recruits differ in terms of their predicted overall value of
utility to the Army for accomplishmient of particular Army missions. This is
not an argument that certain recruits are not neded. Rather, It is an
assertion that, given some base line, adding certain recruits to some IOS has
relatively greater utility to the Army than adding other recruits to other"MOs.

In order to allow a computerized enlisted personnel selection and
classification system to operate in the best Interest of the Amy, the
decisions made by the system must reflect the best Judgment of experienced
Army officers. "To Inform the computerized processes Involved in selecting
and classifying applicants for enlistment, you will be asked to judge the
relative priority that the system should place on filling different NOS with
recruits having different predicted performance levels. This is not to imply
that some NOS should have no newly assigned recruits or only low or high
level recruits, but that the system should attempt to met the most critical
Army personnel needs first.

Purpose of Works•fp

In order to determine how best to measure NOS personnel classification
priorities, we are trying out various methods of ebtalning judgments of
experienced Army officers. In this workshop we will try out three methods.
The methods call for increasingly complex Judgments concerning the value or
usefulness of classifying recruits into different NOS. In the first
procedure, you will be asked to sort recruits Into utility categories based
on relative classification priorities. In the second procedure, you will
Judge the value of recruits relative to the value of a specified Infantryman
(118) recruit. The third procedure involves classifying groups of recruits
of various predicted performance levels into a limited number of MOS. In
making all the Judgments called for, please consider the likely usefulness of
the recruits at the given performance level In that MOS in helping achieve
the Army's mission in comparison to other recruits at other performance
levels in other MOS.

Assumptions

To help assure that all workshop participants are starting from the same
place, we would like you to make the following assumptions when making your
Judgments:

(1) The military context for which the utility of the recruits
is being considered is as follows:
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The wurld is in a period of heightened tensions. There is
an increasing probability that hostilities will break out in
Europe, Asia, the Caribbean, Latin America and Africa. The
Army's mission is to support U.S. treaty obligations and to
help defend the borders of allied and friendly nations.
Some of the potential enemies have iL. )ear and chemical
capability. Air parity does exist between allied forces and
potenti&l hostile nations. U.S. Army training and other
preparatory activities have been substantially increased.
Most combat and associated support units are participating
In frequent field exercises. Most units are being actively
resupplied.

(2) The field strength of all MOS overseas is the same-70
percent.

(3) Troop replacement needs resulting from any anticipated
wartime casualties will be handled separately by - the
computerized personnel selection and classification system.
(That is, t.e relative priorities should reflect only the
likely usefulness of recruits at given predicted performance
levels in helping to achieve the Army's mission.)

(4) The measures used to predict perforvance include not only
aptitude scores (taken from the Armed Services Vocational
Aptitude Battery) but also tests of psychomotor skills, work
history, interests, motivation, and other Indexes that
)Jri~Umc.t ovuseala 0'"NOSP ,us

(5) The overall MiOS performance measure for each MOS represents
an optimally weighted (for that MOS) combination of several
performance factors. Thus, recruits at the highest
predicted performance level (90th percentile) in each MOS
are more likely t* be dependable, proficient In MOS tasks,
know the facts and procedures required to dc their jobs,
perform more effectively under adverse or difficult
conditions, avoid disciplinary problems, provide support to
fellow soldiers, and ue more physically fit.

(6) Tht predicted performance levels for the recruits are
accurate. That Is, the recruits will actually perform at
the predicted levels.

(7) The spread or amount of variation in predicted performance
is equal in each MOS.
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DIRECTIONS FOR PROCEDURE A: SORTING ARMY RECRUITS
ON PRIORITY FOR FILLING STRENGTH REQUIREMENTS

In the first procedure to be tried out today you will be given a set of

cards. On each card there is a short description of an KOS (first tour or

Skill Level 10) taken from AR 611-201. which gives descriptions of all Army

OS. Also on each card is the predicted performance level in that MOS of the

given recruit. The levels have been set at the 10, 30. 50. 70 or 90th

percentile level and are based on the selection/classlfication emasurts

available on the recruits. All percentiles are the predicted percentiles of

performance of the recruits, if all recruits were rank ordered in terms of

their predicted performance In We given MOS without regard to current

cut-off scores. Note that a 10th percentile performance level signifies low

performance and a 90th percentile performance level signifies hT"c

performance. Also please note that the percentiles refer to percentTi'is

within all newly accessioned recruits assuming that the recruits were rank

ordered in terms of their predicted performance scores for the given MOS.

The recruits on the cards have been tentatively assigned to 56 MOS

without regard to current cut-nff scores. The judgment task Is to sort 280

cards (S6 MOS X S predicted perforaance levels) into 7 piles or categories

reflecting the relative utility of the recrults described on the cArds. The

categories are:

High positive utility would probably result if these recruits were

placui In these MOS.

Between woderate and high utility wauld probably rtsult if these

recruits were placed in these MOS.

Moderate ut~iity' would probably result if these recruits were placed in

these KIS.

Between low and moderate utility would probably esut if these recruits

were placed in these MOS.

Low positive utility would probably rtsult if there rec.ruits were placed
in these MOS,

Acdvartages of placing these recruits in these MOJS wo•d probably be

equal to the disadvantages (expected utility a 0).

Negative utility would probably result 'i these rtcruits were placed in

these K3S. (Any positive contributlon would probably be outweighed by

problems aSsociated with low levels of avertll performance).

SoQ¢tfic D'rectiuns:

(1) Familiarize yourself with the M1OS by examiinag th, descriptions on

tht cards and with the above descriptions of the 7 piles. You will

be provided with & set of label cards contAining the pill! de:;crlp-

-0-ons.
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(2) Than sort the cards (which are In rancom order) into the 7 Piles.
You are frm to Place as many car6r, as YOU like in Any ont pilt.
If you do not forl thiat you are fat liar enough with any given MOS
to make a comparativ* evaluaticn, p",~ the cards for that tIOS in
an eighth, unrated pile.

(3) Uhtn you have finished your first sor' , ;,o through the piles wtrefully. masking any changes In th* sortfitg you feel are appropriate.

(4) When you arit satisfied with your sorts, plea.it place the appro-
priate label card on top of each pi'le anl secure each pile with a
rubber band. Then use a rubber Wa4 U, bind the piles together
wi th your Nami Card an top.

Thtnk you for your cooperation.
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DIRECTIONS FOR PROCEDURE 8: SMIU&G THE
UTILT OF ARMY ECRUITS KI.ATIVE TO T1E VALUE

OF A 90TH PERCWITILE INFANTRYWA -112

In the second procedure you will try out today, you vwil be given & set

-of 60 cards. These cards are a subset of the cards you sorted earlier. The

cards cover 12 NOS, with recruits at the S predicted performance levels you

evaluated earlier. The Judgment task is to assign a numerical utility value
to each of the 60 recruits. The values that you assign w1il be proportionate

to the value assigned to a 90th percentile Infantryman recruit. In other
words, the overall worth or utility of the 90th percentile Infantryman
recruit will be used as a yardstick and %M worth of all other remruits will
be judged in relationship to this Infantryman recruit. (This Is comarable
to th use of a given plitinin bar as the defined length of I meter or 100
centimeters In the mtric system.) In this case tha value of the 90th
percentile Infantryman will be set at 100.

In making your Judgments. please make the a set of assumptions as
were made in the previous procedur*. Please review these assumptions before
beginning the Judgment task.

Specific Directions:

(1) Faailiarize yourself with the 12 N40S by examlnlng the descriptions
provided.

(2) Write the value. 100, on the )Oth percentile Infantryman card which
is on top of the deck you Just receive". (The other cards in the

deck are in randoa order.)

(3) Then take each of the other cards and assign the soldier a utility
value which reflects the worth of each recruit relative to the
value ef the 90th percentile Infantryman rezruit which has a worth
of 100. You may assign higher values than 100 or even hegative
values to onie or more recruits If you wish (see scale provided on
next page). In other words, you are free to assign any nfmber that
reflects the relative worth of the recruit being evaluated. Write
tho values you assign directly on the cards in the lower right hand
corner.

(4) When you have gone through the deck once, please arrange the cards
in numericl order from lowest to highest value.

(5) Then go through the cards once more and change any assigned value
that you feel Is out of lie with the others (with the excsption of
the value of 100 assigned to the 90th percentile Infantryman).
Please refr to the attached Utility Rating Scale to help resolve
any scaling problems.
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UTILITY WrATING SCALE*

150 - Recruit is worth 50. more to the Army than an Infantryman (118) recruit
at the*9th percentile level of predicted perforcance.

125 - Recruit is worth 2S more to the Army than an Infantrymen (119) recruit
at the 90th Percentile of predicted performance.

100 - Utility to the Army of an Infantryman (118) recruit at the 90th
percentile level of predicted performance in the scenario described.

75 - Utility of this recruit is 3/4 that of &an Infantryman (118) recruit at
"the 90th percentile level of predicted performance.

SO- Utility of this recruit is 1/2 that of an Infantrymn recruit at the
S0th percentile level of predicted performance.

25 Utility of this recruit Is 114 that of an Infantryman recruit at the
90th percentile level of predicted performance.

0 - Advantages of having this recruit in vhe scenario described are equal
to the disadvantages.

-25 - Use of this recruit would result in a net loss to the Army equal to the
gain that would result from using a recruit with a utility value of 25.

-50 o Use of this recruit would result in a ne•t loss to th.e Army equal to the
gain that would result from using a recruit with a utility value of SO.

* Please note that values higher than 150 and lower than -S0 can he
assigned. Also, any value in between th& sc4le points given can be
assigned, that is, you are not restricted to the values appearing on the
above scale.
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AppwAix F

AVERAGE RATIO SCALE UTILITIES FOR 273 NOS BY PERFORNANCE PERCENTILE

F-i



Average Ratio Scale Utilities by Performance Percentile

Percentile

22 in
008 -13.2 22.3 52.2 74.9 88.2

O1H -19.3 22.7 33.4 77.3 94.3

03C 12.7 35.0 57.1 63.0 67.1

050 -9.8 29.4 53.7 79.2 113.5
05H -19.0 27.3 52.5 84.7 112.6
.05X -3.2 19.8 53.1 88.1 110.7

118 * 4.5 38.7 61.7 82.3 100.0
1iC 5.0 35.0 70.6 97.4 111.8
11H 13.6 49.0 65.2 93.3 117.9
1iH 8.4 41.5 74.8 90.8 103.0

12B 5.1 47.2 63.3 86.8 112.6
12C 8.5 42.9 70.8 78.0 88.1
162E -17.5 20.8 41.3 75.7 95.9
1ZF 6.5 33.1 66.2 85.5 101.9

13B 20.8 35.0 67.1 85.2 1M1.7
13C -0i.5 32.8 53.2 80.3 115.2
13E * -3.3 35.7 64.6 90.5 111.9
13F 15.5 35.0 59.1 85.2 105.0
13M 16.9 33.4 59.3 89.1 97.0
13R -11.2 21.7 55.2 83.0 116.9
13T -13.2 18.7 56.2 66.4 79.3

15D -7.5 35.5 55.8 81.5 105.6
ISE 0.6 23.5 52.5 80.6 117.9
15J -21.8 8.5 57.3 78.0 120.1

0.-.,n5 "'p 2 ,13 __ _.: 101.9

16E -3.1 26.4 50.5 81.9 91.7
16F -0.1 29.5 58.2 92.7 106.9
16G -7.5 27.3 57.8 68.3 93.1
16H1 -8.4 31.0 57.3 86.3 107.8
16J -6.3 25.8 51.3 73.5 115.2
16P -7.2 31.2 57.3 80.5 107.7
16R 15.5 32.8 49.3 80.3 93.1
16S -8.2 33.4 40.3 77.3 105.6
16T -11.( -22.3 60,2 92.7 116.8

"One of 12 OS assigned actual ratio scales
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Percentle -

17B -0.6 33.4 52.2 89.1 105.6
17C -0.6 31.7 48.8 91.7 108.7

190 1.6 35.0 62.3 92.7 111.8
19E 8.4 45.6 68.3 98.0 108.2
19K 5.1 47.2 72.7 95.6 110.0

21G -21.8 8.5 51.0 80.5 110.7
21L -17.5 28.2 51.3 75.7 111.7
221 -8.2 24.5 52.2 84.2 84.2
22m -13.2 20.5 50.2 83.7 106.9

23f -22.2 25.3 45.6 66.2 103.0
23U -16.3 17.6 59.7 70.8 107.5

24C -13.3 16.0 59.5 93.5 113.8
24E -13.6 30.5 45.3 85.2 111.7
24G -13.6 26.4 45.4 81.9 99.8
24H -11.6 25.8 54.2 85.9 111.8
24J -14.7 23.2 49.6 68.3 103.0
24K -19.0 17.6 56.1 80.6 110.0
24L -19.6 12.3 42.9 78.0 116.9
I.. -17.5 25.8 53.8 80.3 108.3
24N -5.6 24.5 52.2 81.9 1Z1.5
24P -6.3 20.8 47.3 78.0 115.2
24Q -16.4 22.3 52.2 77.1 106.9
245 -9.8 21.1 45.6 62.0 88.4
24T -19.0 17.6 50.7 78.6 112.6
24U -17.5 23.6 59.5 75.5 107.7

25L -10.0 24.1 56.2 85.9 109.3

26C 4.1 33.4 47.1 84.2 99.8
26E -14.8 20.5 56.2 77.1 95.0
26F -i2.2 29.4 "" 6 7u0 ItoI
26H -13.8 23.5 49.0 80.6 112.6
26K -13.3 23.6 44.9 80.5 113.8
26Q -9.8 25.3 45.6 77.0 108.2
26T -9.9 15.5 51.3 67.1 80.3
26V -13.6 20.8 48.8 77.3 111.8
26Y -13.2 20.5 48.3 74.9 109.3
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Percentile

27B -8.2 26A4 50.5 77.3 102.7
27C -13.2 20.5 58.2 83.7 104.5
27D -17.1 21.1 43.5 62.0 93.1
27E -13.8 31.0 50.7 91.1 115.2
27F -21.8 17.9 46.9 80.5 110.7
27G -17.5 30.S 45.3 80.3 101.9
27L -10.8 31.7 45.4 81.9 125.0
27M -10.0 15.2 56.2 85.9 111.8
27N -14.7 27.3 47.6 68.3 98.0
27P -14.7 16.9 43.5 60.2 83.8

29E -11.3 27.3 52.5 86.8 305.0
29F -21.8 14.1 55.2 90.8 104.8
291 -9.2 25.5 53.1 83.0 90.8
29M -9.9 23.3 53.2 78.0 .08.3
29H -6.3 28.2 47.3 75.7 101.9
29S -5.6 24.5 54.0 89.1 97.0

31C -6.4 25.4 54.3 86.8 97.9
31K -3.2 27.4 57.3 ?.S 96.2
31M -6.3 32,8 51.3 82.7 93 1
31N -14.8 18.7 57.2 77.1 102.1

32D -6.4 19.6 54.3 76.6 93.3

33P -11.6 18.7 50.2 83.7 116.8
33Q -17.1 10.5 45.6 79.2 108.2
33R -24.4 21.6 52.5 84.7 105I0
33T -11.2 21.7 48.9 80.5 110.7

34L -15.4 19.8 53.1 78.0 116.9
34T -13.6 28.2 49.3 80.3 108.3
- -21.5 23.3 45.3 80.3 105.0

35E -5.6 33.4 47.1 86.6 i05.6
35G -5.6 20.8 47.1 75.1 99.3
3511 -6.7 20.5 48.3 70.6 85.9
35Y. -19.6 19.0 47.6 79.2 98.0
35L -21.6 17.6 56.1 84.7 107.5
35M -21.8 23.5 46.9 70.8 110.7
35R -21.5 20.8 45.3 75.7 1!1.7

36C 4.6 40.9 48.9 75.5 83.0
36L -3.2 28.2 61.2 65.9 99.8
36M 6.4 31.7 55.7 75.1 97.0

398 -11 6 24.1 48.3 72.8 99.7
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,_ , ~Percent i e I

ai JR NI JR

41B -14.8 22.3 44.4 72.8 61.5
41C -19.3 28.2 52.2 81.9 105.6
41E 6.2 31.4 47.6 68.3 72.6
413 0.6 27.3 50.7 68.9 76.6

42C -5.6 26.4 47.1 63.1 86.6
42D -13.2 22.3 48.3 74.9 83.7
42E -2.8 ?.5.3 45.6 66.3 83.8

-19.6 ,14.8 43.5 72.6 110.8
43A 6.2 27.3 64.1 62.0 72.6

448 0.8 35.0 57.3 70.8 90.8
44E -9.9 35.0 51.3 80.3 98.9

458 6.8 39.2 51.3 85.2 95.9
45D 6.4 33.4 55.7 75.1 97.0
45E -13.2 29.5 60.2 90.4 114.3
-ar, -11.6 24.1 58.2 90.4 116.8
45r. -7.5 27.3 59.9 79.2 108.2
"45L -1.7 31.0 59.7 86.8 115.2
45N -7.2 31.2 63.9 83.0 116.9
45T -13.6 25.8 47.3 85.2 115.2

46N * -15.0 25.9 57.5 93.1 119.5

"51B 22.7 36.9 54.0 66.9 59.3

51C -8.3 20.5 46.4 72.8 83.7
SIG 3.3 31.3 52.2 66.4 74.9
51K 10.5 25.3 S9.9 66.2 70.5
SIM 10.5 33.4 53.7 74.8 79.2
SIN -7.6 29.3 51.5 69.6 81.5
51R -1.7 19.6 47.2 67.0 84.7

41.3 ".7 59.3 A6.9 91,7
52D -3.4 24.1 60.2 81.5 92.7
52F -14.7 27.3 4'.6 66.2 95.6
52G -11.2 25.5 53.1 73.1 85.5

54C 9.8 35.0 55.1 80.3 87.7
54E 1.8 31.7 45.4 89.1 108.7

558 0.6 40.1 61.5 82.6 100.2
55D -13.2 20.5 54.2 70.6 97.4
55G -24.0 19.7 56.4 94.1 124.8
55R -1.2 33.1 59.5 73.1 90.8

(;ne of 12 NOS assigned tctual ratio scales

F-5



Percentile
EEm 1o 29so2

57E 23.5 25.4 52.5 68.9 72.7
57F 2.7 35.0 63.9 75.5 75.5
57H 12.7, 41.3 53.2 65.2 90.4

618 8.6 38.6 42.0 75.1 89.1
61C -1.7 17.6 49.0 65.2 88.9

628 0.8 31.2 66.2 85.5 96.2
626 -6.7 31.3 60.2 85.9 92.7
62F -0.5 37.5 S7.8 83.8 86.1
62G 0.6 27.3 45.4 63.3 80.6
62H 0.8 42.9 61.7 68.5 83.0
62J) 0.5 28.2 57.1 71.3 82.7

63B 0.5 35.0 55.1 87.7 111.7
63D -0.6 38.6 61.2 75.1 97.0
63E -8.3 31.3 64.4 92.7 114.3
63G -0.5 29.4 53.7 81.5 98.0
63H 13.6 43.7 65.2 88.9 110.0
63J 2.7 37.0 61.7 83.0 96.2
63N -21.5 35.0 57.1 78.0 135.2
63S -3.1 28.2 63.1 84.2 86.6

.0I-%-7 31.3 62.3 90.4 114.363W -0.6 32.3 60. S 85.5 1uz. dýr.,-: 1. 239. 1.
63Y 6.2 35.5 62.0 88.4 105.6

64C 22.7 48.8 52.2 81.9 79.6

65B 2.9 27.3 49.0 61.5 72.7
65D 16.0 29.3 66.2 70.8 85.5
65E -13.6 23.3 41.3 69.2 87.7
65F -22.3 24.5 43.7 70.9 77.3
65G -9.9 32.8 43.3 73.5 85.2
65H -3.4 29.5 58.2 77.1 54.2
65J 12.1 29.4 51.7 -,, ",. I
65K -8.8 25.4 47.2 67.0 93.3

67G -12.2 19.0 53.7 70.5 103.0
67H -24.4 21.6 49.0 80.6 110.0
67N -24.0 8.5 46.9 80.5 107.7
67R -25.7 20.8 47.3 82.7 115.2
67S -22.3 20.8 52.2 91.7 108.7
67T -11.8 18.7 48.3 03.7 114.3
67U * -11.9 23.0 56.6 93,6 119.7
67V -14.7 21.1 51.7 70.5 105.6
67X -16.3 25.4 53.7 30.6 120.6
67Y -24.0 21.7 48.9 85.5 10.8

One of 12 MOS assigned actual ratio scales
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Percent tI le

688 -25.7 9.8 41.3 80.3 115.2
68D -25.4 22,7 42.0 77.3 108.7
68F -24.7 23.2 45.6 77.0 108.2
S-16.4 20.5 46.4 81.5 102.1
6M -14.7 19.0 49.6 79.2 105.6
68J -16.3 21.6 57.9 82.6 115.2
68M -13.3 21.7 46.9 83.0 113.8

71C -0.6 22.7 47.1 56.9 97.0
71D -10.0 29.5 48.3 70.6 88.2
71G -2.8 33.4 53.7 74.8 90.8
71L 0,6 27.3 54.3 70.8 86.8
71M 8.5 33.1 61.7 66.2 83.0
71N -10.8 28.2 50.5 86.6 115.0
71Q * -9.9 16.9 36.7 51.4 -62.6
71R -4.0 27.3 43.7 59.7 67.0

72E -6.3 30.5 63.0 80.3 101.9
72G * -5.6 31.1 55.1 82.6 98.8
72i: -19.3 24.5 35.2 73.0 105.6

73C -6.3 37.1 49.3 78.0 101.9

74D -5.6 18.9 47.1 79.6 105.6
74F -16.4 18.7 44.4 70.6 104.5

75B -0.1 24.1 56.2 72.8 85.9
75C 1.7 25.3 55.8 7902 103.0
75D 0.6 23.5 59.7 67.0 86.8
75E 4.6 25.5 61.7 85.5 93.5
75F -2.9 30.5 47.3 80.3 105.0

76C -3.4 33.1 56.2 81.5 77.1
76J -7.5 23.2 55.8 66.3 93.1
76P -4.0 27.3 54.3 76.6 88.9
76V -3.2 40.9 55.2 78.0 90.8
76W 15.5 39.2 59.1 73.5 82.7
76X 6.4 28.2 52.2 79.6 91.7
76Y -5.0 33.1 66.4 81.5 92.7

81B 2.7 27.4 51.0 68.5 93.5
81C 0.5 23.3 55.1 78.0 98.9
1iE -6.7 22.3 60.2 66.4 62.3

810 1.7 35.5 59.9 81.5 10.8

* One of 12 MOS assigned actual ratio scales
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Percentile

I2 71 22
828 '-1.7 31.0 49.0 72.7 86.8
82C -5.1 37.5 51.7 86.1 108.2
82D -11.2 19.8 53.1 78.0 96.2

83E -0.6 26.4 55.7 68.9 77.3
93F * -6.0 23.4 37.8 54.7 57.7

84B -0.5 31.4 49.6 70.5 86.1
84C -4.0 21.6 41.9 512.5 59.7
84F 0.8 25.5 57.3 63.9 70.8

91A -4.0 17.6 52.5 76.6 100.?
91D -19.6 12.3 42.9 68.5 104.8
91E -6.3 25.8 49.3 78.0 93.1
91F -5.6 22.7 42.0 75.1 91.7
91G -13.2 20.5 46.4 58.2 79.3
91H -2.8 23.2 45.6 72.6 88.4
911 7.3 13.6 41.9 65.2 72.7
91L 0.8 23.6 53.1 73.1 88.1
91N -21.5 23.3 32.8 75.7 101.9
91P -13.6 24.5 50.5 81.9 91.7
91Q -18.0 15.2 4' 77.1 88.2
91R -1) 1_7.6 5b.1 63.3 84.7
915 -0.5 29.4 53.7 68.3 95.6
91T -1.7 23.5 49.0 54.3 65.2
91U -17.5 14.1 48.9 73.1 101.9
91V -13.6 23.3 45.3 75.7 101.9
91W -13.2 24.1 46.4 72.8 102.1
91Y -5.6 10.7 42.0 70.9 89.1

928 -2.8 29.4 55.8 74.8 103.0
92C 4.0 29.4 43.5 64.1 83.8

93D -19.0 13.6 50.7 86.8 97.9
93E -4.0 19.b 50.7 74.6 88.-
93F 0.8 27.4 61.7 73.1 101.9
93H -14.8 17.0 48.3 70.6 104.5
93J -17.1 14.8 49.6 72.6 105.6
93P -11.3 21.6 54.3 80.6 107.5

948 2.7 27.4 63.9 85.5 90.8
94F 3.7 32.8 51.3 73.5 82.7

958 -8.2 38.6 63.1 84.2 108.7

" One of 12 MOSP assigned actual ratio scales
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•. Prcentile ,.

968 -2.9 23.3 49.3 80.3 115.2
96D -8.2 16.9 43.7 81.9 99.8

-8.3 22.3 52.2 64.4 90.4
%H -5.1 31.4 49.6 77.0 110.8
96R .3.2 27.4 57.3 78.0 93.5

978 -19.0 11.5 45.4 82.6 107.5
97E -19.6 14.1 38.9 78.0 113.8

7TG -9.9 28.2 51.3 73.5 87.7

98C -!3.6 20.8 48.8 75.1 12-5.3
98G -11.6 22.3 42.5 81.5 109.3
98,] * -7.8 24.6 59.5 90.0 114.3

• One of 12 MOS assigned actual ratio scales
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JOB ANALYSIS INTERVIEW

INSTRUCTIONS TO ITERTVIEWER

1. The purpose of this interview is to quickly obtain information about the
duty positionis, activities, time spent on activities, and relative
importance of the activities for E5 in the nine Batch A MOS.

2. The people to be Interviewed are ESs (or ELs, If You can't get Ess) in
the MOS. Try to get ESs with 36-50 months TIS. The format is designed for
a group setting, with 5-10 E5s.

3. Foilowing is a brief description of each of the Items on the
Interviewer's Forms. You will almost certainly need to improvise in order
to tailor it to the different MOS. Just get the laformation, and make sure
that all of the individuals who are in the group get 2 chance to be heard,
and that their viewpoints are respected and recorded.

4. Specifics about the five interview items:

ITEM 1: PRIMARY DUTY POSITIONS
We compiled a list of the authorized duty positions for ESs from AR 611-201.
In some cases the setting (eg., clinic vs. aid station) is also listed.
These are listed on Handout 1, for each MOS. In discussion, find out if the
list is correct and complete. Find out what percent of EUs who are working
in E5 slots in the MOS would be assigned to each position. Exact percents
aren't necessary; we want a rough distribution. The positions with the
highest concentration are what we consider *Primary Duty Positions* for the
interview. Get the remaining information on the highest density position
first, then go back and have them tell you how the information is different
(or not) for each of the other positions.

ITEM 2: NORMAL WORK WEEK
Have them agree on and describe briefly the normal work week (or weeks) for
the most primary (highest density) position (and setting, if necessary). If
the unit goes through various cycles such as post support, maintenance, and
field cycles, there might be several normal weeks, depending on the cycle.
After you have the remaining information on one normal week, get it on the
other normal weeks, if any, by discussing how they differ.

ITEM 3: ACTIVITIES
A list of 11 activities, drawn mostly from the Gast dimensions, is on
Handout 2. For the normal week, for the E5 in this duty position, find out
if the list Is complete; if they want to add anything, first make sure it
couldn't fit in one of the Activities listed; then have them all add the
activity on their lists. If any activities are NA for this position and
week, everyone puts NA. If activites are required for the position, and in
thef -o.u.l hr•wodfen. setting under discussion, but are required only rarely,
find out how often and so note.
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ITEM 4: TIME SPENT
Ask them to note on their Handout 2 the number of hours that the ES would
spend on each activity during the normal work week under discussion, for the
duty position and setting under discussion. Instruct them that the hours
they assign ihould add up to 40, or to whatever they all agree is the
normal. Then in discussion, and/or by averaging their assignments, arrive
at a consensus about the number of hour- spent on each activity.

UTEM 5: IMPORTANCE
Still on the sam MOS. ES working in sam ES duty position In saw settifng
during same normal work week. On Handout 3: have them add any activities
that they all agreed on, and mark NA any that are not required foy this
position/setting/week. The question is *How iqportant is it that the E5
perform each activity well, Tin order that the unit conti.oue to function
smothly and accomplish its mission?' Have them rank order the activities
from I - Most important. Discourage ties. Ramuird them that they already
rated time spent, and iftrtance may not depend on time spent; things that
take little tine or are not frequently required may be eery important when
they are required. Then in discussion or by averaging and then discussing.
arrive at a consensus rank order. Ties permitted sparingly.

Remember to then go back and find out how the time spent and ixirtance are
different for other normal weeks, and thtn also for the normal we.eks io
other primary duty positions. Record ii. all oai the interview lorv.s.
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J06 ANALYSIS INTERVIEW
SKILL LEVEL 2

Interviewer's Form

NOS Date Location Interviewer_

Interv itihees: __.__ Paygrade: - TIS: -

Paygrade:_. ... TIS:_-

Paygrade: TIS: m

__ , Paygrade: ___ TIS: -

Paygrade:__ UIS: -

_ . Paygrade: _______ TIS:

INTERViEW-iR'S FORM 1

1. PRIMARY DUTf POSITIONS - SKILL LEVEL 2 - 118

Ot 100 E5 in MOS, in E5 positions,

how many are in this duty position?

Operations Sergeant

Fire Team Leader _

AUIR Li.L1UrI ,t.IU Ioo Leauer

2. NORMAL WORK WEEKS (Describe briefly)
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L INTERVIEWER'S FORM 2

DUTY POSITIONI DISCUSSED N_ ORMAL WEEK _

ACTIVITIES

1. Performing NOS-specific tasks (include exercises,
simulations, etc.).

2. Performing Common Tasks (include exercises, :imulations. etc.). -

3. Training subordinates on WS-ýpeclfic tasks.

4. Training subordinates on Comio.o Tasks.

5. Planning, organizing, and monitoring activities of subordinates.

"6. ProvvliAg performance feedback to subordinates.

7, Inftrming subordinates about plans and activities.

•. Informing superiors and coordinating with other units about
plans and activities.

•. Prmviding performance recognition and rewards to subordinates.

10. Counseling subordinates on personal problems.

11. Disciplining or punishing subordinates.

142

13.

14.

TOTAL 40
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INTERVIEWER'S FORM 3

DUTY POSITION DISCUSSED - M WEEWE E

ACTIVITIEES ANK

1. Performing NOS-specific tasks (include exercises,
simulations, etc.).

2. Performing Coinon Tasks (include exercises, simulations, etc.). -

3. Training subordinates on NOS-specific tasks.

4. Training subordinates on Comon Tasks.

5. Planning, organizing, and monitoring activities of subordinates. -

6. Providiig performance feedback to subordinates. -

7. Informing subordinates about plans and activities. -

B. Informing superiors and coordinating with other units about
plans and activities.

9. Providing performance recognition and rewards to subordinates. -

10. Counseling subordinates on personal problems. -

11. Disciplining or punishing subordinates. -

12.

13.

14.
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HANDOUT 1

1. PRIMARY DUTY POSITIONS - SKILL LEVEL 2 - 118

Of 100 ES in MOS, in E5 positions,
how ma~ny are in this duty position?

Operations Sergeant

Fire Team Leader

Ammunition Section Leader

HANDOUT 2
HOURS

1. Performing MOS-specific tasks (include exercises,
simulations, etc.).

2. Performing Coumn Tasks (include exercises, simulations, etc.).

3. Training subordinates on MOS-specific tasks.

4. Training subordinates on Co=Dn Tasks.

6. Planning, organizing, and wunilorinq &fy |vLi q uf wuu, a ___.

6. Provid!ng performance feedback to sLbordinates.

7. Inforning subordinates about plans and activities.

8. Informing superiors. and coordinating with other units about
plans and activities.

9. Providing performance recognition and rewards to subordinates.

in C'n.-n.'bing, sJordinmfes1 on norc•nnal nrnhlPtm

11. Disciplining or punishing subordinates.

12.

14.

TOTAL 40
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HANDOUT 3
RANK

1. Performing NOS-specific tasks (include exercises,
simulations, etc.).

2. Performing Comon Tasks (include exercises, simulations, etc.).

3. Training subordinates on NOS-specific tasks. -

4. Training subordinates on Comon Tasks.

5. Planning, organizing, and monitoring activities of subordinates.

6. Providing performance feedback to subordinates. -

7. Informing subordinates about plans and activities.

8. Informing superiors and coordinating with other units about
plans and activities.

9. Providing performance recognition and rewards to subordinates.

10. Counseling subordinates on personal problems.

11. Disciplining or punishing subordinates.

13.

14.
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p.#ndix N

TASK CLUrTU - .'7a SECOND TOUR SOLDIERSI1 ~N INE IMS

For each of the nine NOS, a sumary of the changes to the task cluster
structure is given, along with st.ort descriptions of 'he clusters.
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lIB Infant-ryan Task Domain

Of the 12 Skill Level 1 task clusters, 11 were retained for second
ttour; the cluster on Maintaining and Operating Vehicles was dropped at the
request of the Proponent. All new second tour tasks were categorized into
the 11 first tour clusters. Therefore no additional clusters were formed
for second tour. Although clusters nearly always, changed in size and In the
specific task.s included, the general content of ten of the clusters was
unchanged.

The one cluster that did change dramatically was the cluster entitled
"Conduct Tactical Operations." For second tour, the cluster has'nearly
twice as many tasks (22 comared to 12), including 11 tasks on supervlzing
and directing activities of the fire teas, squad, or platoon, five tasks on
leading patrols or missions, and two tasks or, supervising weapons and combat
operations. These are directly comqpaule to the two ladership/
supervisory dimensions that teerged from the behtvioral pe r a.)r"ce work.

The 46 Supervisory Responsibilities Nestiunnaire activities were
categorized into eight superv';lon clusters. IJr additirn tL'. domain
included seven KOS-specific supervision tasks that were •&i• categorized
into those eight clusters. S,.ecificilly, foLý. teiVs pertaining to field
reports and orders were placeo in the cluster "FrovIdt Inf~rmator,," and
three MOS-specific training tasks are in the cluster 'Train an. Develop.'
Thus these two clusters, for the 116 ES, repreerent more than just generic
activities of passina on infor:maion and providing training.

he task clusters for the 10B second tour da~rn are listed ii Table 2,
along with brief descriptions of the cluster content.



Task Clusters: lIN Infantryman

FIR5T AID: Diagnosing iajuries. admiuisterimg fI rst aid. and traeaspartia; casualties.

LAND NAVIGATION AND WA READING- Flving ova- "t~oom t&rvaia. readintg eps. reading compass.
determiming location. direction. and distmasce.

NUCLEAR. VIOLOGICAL. CHEMICAL (USK): Tesks pefore ander WC c~ndftlons. im1r.adl potting
tia protective mask and clothing. oepra:iog &ad Mintainive BIC equipment, and reporting UWC
conditions.

VEAIOOIS: Operation. maintenance, and positiosiag of w~ap~s (N16 rif ie. "60 machimegua. 'AN.
SAM. grenade#s.-grmtbade launcher. .M cal pistol. .SO cat machinepza. diaoca.

NOVENKNT AID SURVIVAL 19 FIELD: tasks related to beattlefield survival In deafensive &ad
offensive situations.

CDIUUNICATIOIS: Installationi and "oeration of rLdio and field tiepbone equlpment, and
coumnrications security pergedures.

DETECT AID IDENTIFY THREATS: Surveillance tasks, including search and scan vrocedures. and
Identifying threat vehicles and air-craft.

NJCHTSIGIITS: Operation (mcevreting, zerotng. engaging targctt) and maintenanms of hand-held and
ineapor-mounted nignt sighting devices.

NINES A9D DEROLITICX: Inztalli-. and disarming minew ane wooy xrekp*, ami

none lectric tnil electric dewe lition systems.

HOWLIIENT 1N URBAN TERRAIN: Tact ical operations in LWilt-up areas.

COXD1,CT TACTICAL OPERATIONS: Supervising and directing activities of the fire teen. squad. or
platoon. leading patrols or missions. supervisiwg weaporn- and comezt operations.

PLANI. DEGA"IZE. AND WNGETOR: Assigning work tasks, sujrvising performeance of tasks.
conducting inspections, and monitoring equipownt condition and supplies.

CLARIFY ROtES. ~M~VIE FEEDCALX: wetormance Ro~iioring mrW u ~~'.~...,.

PROVIDE INFOMJATIN: Pa~ssig on Information. cooneraing mission and requirements.

RECOGNI '-. REWARD: Providi ng formal and Informal rweerds and rmcognition fo good
perforuarce, recommondino soldiers for promotion ov avar~s.

TRA~l. DEVELOP: Planning and conducting Individual ated toom tialaing. providing cpreer
counseling. and providing opportunities for leadarchi's.

IW'PQBT: Listisning to subordliraates' personal problems . ind counseling, assisting. oi
arranging assistance. &s appropriate.

DIS4IPLINE. PUNISIW: Providing formal or Informal disciplipAry measures to sub'rdireates.

ACT AS MODELs: Setting the exmaqie t07 subordinatesl.
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131 Cannon Crewman Task Do'ain

Because the 11 first tour task clusters could not adequately absorb all
of the new second tour tasks, three additional clusters were formed.
Although clusters nearly always changed in size and in the specific tasks
included, the general content of eight of the clusters was unchanged. In
three cases, first tour clusters were split into two more homogeneous
clusters by the addition of new tasks: Pcs tion/Lay/Fire Howitzer became
Prepare Position and Gunnery--La /Fire Ikvitzer; the mines and demolitions
tasks, formerly in a cluster wtt weapons, formed a separate Nines/
Demolitions cluster; and tasks on tactictl supervisory tasks, formerly in a
cluster with movement and survival in the field, formed a new cluster.

This cluster. Conduct Tactical Operations, consists of 12 tasks on
directing the cannon crew and supervising personnel on various activities,
primarily maintenance. Only one of these tasks is not explicitly
supervisory, and none of the tasks was included in tb3 first tour domain.

The 46 Supervisory Responsibilities Questionnaire activities were
categorized into eight supervision clusters. In addition, the domain
Included eleven lOS-specif ic supervision tasks that were also categorized
Into those eight clusters. Nine of these NOS-specific tasks were
categorized in the cluster 'Train and Develop' to cover instruction on
tasks related to howitzer operation. Thus this cluster, for the 138 ES,
represents more than just general delivery of training.

The task clusteri for the 138 second tour domain are listed in Table 2,
along with brief descriptions of the cluster content.
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TAILE Task Clester~t 133 Coamos Crevwan

FIRST AID: 6Iagni.iing leInries, eifiaistering first aid. and transporting caslualteis.

LAND NAVIGATION AID lIN READliNG- Noving over ukenowa terrain. reading mops. reading caops%.
dter•min• location. direction. and distace.

MCLEAN, IOLOGICAL. CRlERCAL (USC): Tasks performed under NBC conditions: I tti 04
"lrtective msk/clothng., peraiogl/ mitinsilng INC *quipmt, repotin I 81o0s.

$EAPONS: Operation. mintenanms. and positiomiag of weapos (RiG rifle. NSO machisogu. LAW.
Irenades. grenade ie•acber. .o0 cal machinegaia).

NOYENERT AND SIRV1VAL it FIELD: Tasks related to battlefield survival is defensive and
offensive situations.

COIMiNICATIONS: Installation and operatios of radio And field telephone eqIpmont. ar,
CommuiCations security procedures.

DETECT AND IDENTIFY TIEATS: Survtellance tasks. imcleding search &ad sca& procedures, and
Identifying threat vehicles and aircraft.

NINES AMD DEMOLITIONS: Installing and disareliog slioo aA booby trap%. and coestructib|
nonelectric and ele4tric dollitiom system.

ORIVE: Operating wheled vehicles and equipment.

MAINTENANCE: ftinte•ance of howit•er and c*Wonants and prime mover.

PREPARE AND STORE AMUNITiON: LoadIng end transporting am. preparing mi for firing.

PREPARE POSITION: Prepare homitter position and prepare howitzer for operetion.

GIJNIERY-.LAY/FIRE POWITZER: toresighting, laying, loading and firing.

CONDUCT TACTICAL OPERATIONS: Super-vising ad directing activities of the cannon crew during
tactical operations.

PLAN, ORG•IZE. AAD MONITOR: Assigning work tasks. supervising performance of tasks.
conducting inspectionS, and munitoring equirment condition and supplies.

CLARIFY ROLES. PROVIDE FEEDBACK: PerformAnce monitoring and counseling if subordicvtes.

PROVIDE INFORMATION: Passing on in.forNatIon conALOrning eision and .- quiVlnts.

RECOGNIZE. REWARD: Providing formal and informal "rwards and recogritioai for good
performance, recommending soldiers for promotion or Awards.

TRAIN. DEVELOP: Planning and conducting indivtdual and team training. providill career
Counseling. and providing opportunities for leadership.

SUPPORT: Listening to subordinates' perional probloms, end counseling, atsisting, or
arranging assistance, as appropriate.

OISCIPLIIE. PUllS11 Providing formal or informal disciplinary weas-jri.e to subordinatas.

ACT.AS MWDEL: Setting the exameple. for sabordinates.
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1i9 Ar'Kr Cremn Task DMain

Because the 11 first tour task clusters could not adequately absorb all
of the new second tour tasks, tmo additional clusters wre formed. Although
clusters ntarly always changed in size and in the specific tasks included,
the general content of nine of the clusters was unchanged. One first tour
cluster, Movement and Survival in Field, was split into two more homogeneous
clusters by the addition of new tasks: Movement/Survival in the Field and
Detect and Identify Threats.

The other new cluster, Conduct Tactical Operations, consists of 16
tasks un coitrolling the movement and fre cf the tank section or platoon.
Although the AOSP irequency data indicated that all of the tasks are
performed by 19E ESs, in fact most of the tasks are the responsibility of
the Platoon Serreant (E7, skill level 4).

Nearly one-third of the tasks in the m-sulting task domain are MOS-
specific, skill level I tasks, iicluding all of the gunnery tasks, because
of the Proponent's decision to require all except the tank comanders' tasks
to be designated for the skill level I (E1-04) 19E.

The 46 Supervisory Responsibilities Questionnaire activities were-

categorized into eight supervision clusters. In addition, the domain
included 23 MOS-specific supervision tasks that were also categorized into
those eight clusters. Three of these MUS-specific tasks wre categorized in

, .+=. ".4. -•n•- n to coverprearation for and evaluation of
training, and six tasks on preparing ordrs and reports, vre &dded to the
cluster 'Provide Inforeation." Fourteen of the M0S-specific tasks were
categorized into the cluster *Plan, Organize, and Monitor;6 they include a
variety of supervision, inspection, and monitoring tasks.

The task clusters for the 19E second tour domain are listed in Table 2,
along with brief descriptions of the cluster content.
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TABLE . Task Clusterst 199 Armor Croesma

FIRST AID: Diagnosing Injurieos. adminiltering first aid. and transporting casualties.

LAW NAVIGATION AND MAP READING: Moving over unkasum terrain, reading maps reading compass.
determining location. directioa, and distance.

NUCLAR, BIOLOGICAL, 011(31CM. (330)s Tasks perfore under ISC conditious, including petting
on protective mesk and clothing. operating and nistalini NB C equipment. a~d roeprting ABC
conditions; also includes preparing the task for NBC cond tImn.

VEAPOIS: Operation. maintenance, and positioning of wapens (NIS rifle, NO machiingun, LAW.
grenades , grenade launcher, Its submechi nogun..45 cal pistol).

MOVEME(NT AND SURVIVAL IN FIELD: Tasks related to battlefield survival in defensive and
offensive situations, Including task positions.

F0 -UN ICATIOUS: Installation and operation of radio, fieold telephone, and Intercoinunications
equipment. and comeunications secutity procedures.

DETECT AND IDENTIFY TWREATSs Surveillance tasks, including search and san procedures mad
identifying threat vehicles and aircraft.

NINES AM DEMOL.ITIONS: Installing &ad disarming simes and booby traps, and constructing
nonelectric and electric deomlition systems.

PREPARE TANK ANDS TANK SYSTEMS FOR OPERATIONS: Maintenance and servicing of tUsk automotive
systems (weapon system excluded). stowing ammunition. preparing and securing stations.

OPERATE TANK (EXCEPT WEAPON SYSTENS): Driving and recovering tank, operating nnwao
ciomponents. performirq during and after operations checks.

PREPARE TANK WEAPON SYSTEMS FOP OPERATION: Maintaining and borosighting ain gun and
machinegns. performing firing chocs.

OPERATE TANK WEAPONS SYSTEMS: Leading and unloading guns. enaging targets.

CONDUCT TACTICAL OPERATIONS: Supervising and directing activities of the tank crow, squad, or
platoon during tactical operations.

PLAN. ORGANIZE. AND MONITOR: Assigning wort tasks, supervising performance of tasks.
conducting Inspections. and monitoring equipment condition and supplies.
CLARIFY ROLES. PROVIDE FEEDBACK: Performance monitoring and counseling of subordinates.

PROVIDE INFORMATION: Fassing on Information concerning mission and requirements.

RECOGNIZE. REWARD: Providing formal and informal rewards and recognition for good
performance. recommending soldiers for promt Ion or awards.

TRAIN. DEVELOP: Planning and cenductiu; individual and team training, providing care
counseling, and providing opportunities for leadership.
SUPPORT: Listening to subordinates' personal problem,. and counseling, assisting, or
arranging assistance, as appropriate.
DISCIPLINE. PURISM1: Providing formal or Informal disciplinary measures to subordinates.

ACT AS MODEL: Setting the exaopie for subordinates.
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31C Sinale Channel Radio Doerator Task Domain

Of the nine first tour 31C clusters, five were retained for second
tour. Although these clusters changed somewhat in size and specific tasks
included, the general content between first and second tour remained
consistent. One first tour cluster, 'Customs and Laws of War,' was dropped
because only one of the tasks included in the cluster appeared in the second
tour domain.

The first tour clusters could not adequately absorb all of the iew
tasks in the second tour domain. Hence, three additional clusters were
formed. Specifically, the first tour cluster, "Cominications Procedures,*
was subdivided into two clusters titled "Comuinication' and
"Administration." This was done to accommodate 23 new administrative
functions. Similarly, the first tour cluster *Radios' was subdivided into
ORadio Sets" and 'Teletypewriters" to ac:om0odate several new radio and
teletypewriter related tasks. Finally, the first tour cluster titled
"Combat Procedures' was subdivided into tw common skills clusters,
"Move/Survive in the Field" and 'Detect and Identify Threats," again to
accommodate several new tasks. A second reason for creating these two
clusters was so that similar comon task clusters would appeer across all
nine flOS.

In all, 11 nonsupervisory clusters were used to describe the second
tour 31C job. Six of these are comon skills task clusters and five are
fOS-specif ic technical task clusters. The reason the 31C have only six
co aon skills clusters as opposed to seven is because the Coumunication"
cluster (which is a common task cluster in the other eight MOSs) contains
mostly job-specific tasks for this MOS.

The 46 Supervisory Responsibility Questionnaire (SRQ) items were
categorized into eight supervision clusters proposed by Yukl. The domain
contained 12 additional supervision tasks that were also categorized into
these eight clusters. While most of the 12 additional tasks reflected more
general Army-wide supervisory responsibilities and were similar in content
to SRQ items, two of the tasks were very specific to the 31C second tour
Job. These were supervising subordinates in the installation, grounding, or
removal of communications equipment and issuing instructions for
installation of radio teletype equipment. These MOS-specific aspects of
supervision also emerged from the critical incidents work and are contained
in the MOS-specific behavioral dimension titled 'Managing the RATT Rig.'
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TABLE . Task Claster::i 31C Siogie Chassal Radio Operator

FIRST AID: Tasks thst relate to diati-ming Isjuries. administer'ng first aid. sad
traq~portlng casua1ttes.

LAND NAVIGATION AIM KP READING: 'tests relaeld to aoving over ionkown tmtaim. readiag maps,
reading a compass. determining location. dir*ction. &ad distance.

UWtCLEAa. BIOLOGICAL. CHIEMICAL. (11BC)- Tabiks performed under IFIC conditions. tacisadi ,putting
on protective maziL sod clothing. operating and maintaining *hC equipmrat, and reportig5
c(.bditioinl.

VEAPOIS: Includes task% on operation. maintenance. and positioning of Rig rifle. 00
sachimegun, LAW, eones and booby traps, and grenades.

NOVEIIEMT AIIO &flVIVAi. 10 FIELD: Tesis related to battlefield survivel is defensive WWd
offensive por'tluftL.

01011U11CATIONS: Task% related to preparing and sending radio messages. werct,-auj radio sets.
and Installing entenrnas and other codmnlcatlowý related equipment.

OCTECI AND IDENTIFY TH!IEATS: Covers surveillance tasks. llnciulvnvv :earchi and &can pfr~vc~ures.

and Identifying throu? vehi:les and aircraft.
ADC~it$TlATIVE FUNCTIONS! Involves tasks such as -'-eparing forms ard rv~vrts. coaductisn
aacip~nnft inventories, and urtting/rei~isving/revising SOP&.

GENERATORS: Tasks involving InstallI ng/operating ge ~rAtf-ii, troubleshoot i~i gsv~wraos. aodfp~ l'orming PhCS or. t raox
MADI SETS: Includes tasks on Installing radio sets, p-rfcrm2~.g trcubleshooting priAteduras.

S .;nd WS o~n~- ~~tats.
TELEtYPEWRITERS: Tasks related to installing and operating teletypewriters, trot~lesh~oting
teletypewriter sets, and conductin PNCS on teletypewriters.

PLAN. OPGANU(E. POPITOR: Tasks related to asssgning work tasks. siapervisinC porformenc* of
tasks. L.,nductiN~ inspections, and monitoring equipment condittlop and supplies.

CLARIFY 40,tS P90M!E FEM(ACK: Covers performance monitoring and counseling of
sutwi-d tiostes.

PRtOVIDE INFORMATION: Includvý, tasks related to passing on information concerning the missior
anid requirements.

RECOGNIZE. REWARD: Providin formil and informal rewards and ret(cgnition for Vood
performance. rec'Nmendine so"lders for promotion or awards.

TRAIN/DEVELOr: Planning and conducting Individual and team traiiflng. providing career
counseling, and providing opportunities tor leadership.

SUJPPORT: Ltstering to subordinates' personal problems, and counseling. assisting. or
arranging ati~stance. as appropriate.

DISCIPLIPE. MUISS: Providing formal or Informal disciplinary measures to subordinates.

ACT AS NIOQEL: Setting the example for subordinates.

H-9



638 Laht jWheel Vehicle echanic Ta•lkiPi

Of the t2 first tour 638 clusters, seven remained virtually identical
i' content for second tour, although there were some changes in cluster size
urd specific tasks included.

Because thN first tour clusters could not adequately absorb all of the
new tisks .r, the second tour domain, several additional clusters were
formed. The first tour cluster, "Movement in the Field,* was subdivided
into two second tour clusters, "Move/Survive in the Field' and
gCommnication." This was done in order to accowwdate several new

coinunications and move/survive tasks thtt appeared in the second tour
domain. Similarly, the first tour "Cowiat Procedures* cluster was

zubdivided into "Detect and Identify Threats" and 'Land NavigationvKap
Reading,4 again in order to accomwdate several new tasks. A second reason

for creating the clusters described above was that so similar common task

clusters would appear across all nine MOS.

For the NOS-specific clusters, the first tour cluster 'General

Maintenance" was subdivided into 'Aduinistration" and 'Preventive/General
Maintenance.' This subdivision was done to accomodate 20 new

administrative tasks (the first tour domain contained only tow

administrative tasks which were in the *General Maintenancem cluster). An

entirely new cluster, Generators, Small Eng;nes, and Equipment,' was also

created. The tasks in this cluster were new additions to the second tour

domain. Fir.ally, two first tour clusters, 'Brakes' and 'Steering/Suspension
Systems:* were combined into one cluster for second tour. The main reason

for this combinatio, was that each cluster contained relativeiy few tasks,

and these systems require similar troubleshooting approaches. Further,

since we wanted to keep reasonable the total number of clusters from which

SKEs would be asked to select tasks in a subsequent step, collapsing these

two clusters seemed appropriate.

In all, a total of 15 nonsupervisory clusters were used to describe the

second tour 31 job. Seven of these are comon skills clusters and the

remaining eight are •OS-specific technical task clusters.

The 46 Supervisory Responsibility Questionnaire (S5.Q) items were
categorized into eC•ly'iit 3urIv,,,,e, , .u V . I T .. . .. .nm,.in

contained 50 additional supervision tasks that were also categorized into

these eight clusters. Eighteen of these were Army-wide supervisory
activities and were similar in content to SRQ item. The remaining
additional supervisory tasks reflected MOS-specific aspects of supervision
and fell into the Plan, Organize, Monitor' cluster. These tasks included
established maintenance priorities, determining corrective action for

maintenance problems, and supervising maintenance on brake systems, cooling

systems, engines, exhaust systems, transmissions, steering assemblies, and

other vehicle related parts/systems. Many of these aspects of supervision
also emerged from the critical incidents work and are contained in the OS-
specific behavioral dimension titled "Checking Repairs Made by Other
Mechanics."
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TAILE .Task ClustArst 635 Light lWheel Vehicle Nechamic Task Clusters

FIRST AID: Tasks that relate to diagnusleg Injuaries, adminuistering first aid. a Il

LAID MAVIGATION AND MAP IEA~iU6: Tasks Wilated to serving over euaniua Lrrais, reading so"s.
uVieding a c~awsas deteimintog location. direction. and distafte.

IDCIEAR. BIOLOGI1CAL. CNEMICAI. (ME): Tasks performid under 16EC conditions. lac1lai ag Putting
en protective mask and clothing. operating and maintaining USC equipment, and reportinag Ct
eoad itioas.

VEAPONS: Isclueis tasks on operatioa, ma istenance, and petttlosing of 916 rifle. 1160
machinagun. LAW. mir~es cod booby traps, ansd groetdes.

ROVEMNET AMD SURVIVAL 13 FIELU: Tasks related to battlefield wuvival In defensive amd
offensive positions.

COMWU!CATIOS: Tasks related to preparing and sending radio m*&&&1s. spea~atg radio lsets.
and Installing satennas and other communications retated equipmet.

DETECT AitD IDENTIFY MhEATS. Covers svu-veillawce tasks. Incliding search and scan procedares.
and Identifying threat vehicles and aircraft.

ACHIIUISTRATIOO: Involves tasks such es reviewing airntonance requests. material coadittoil
status reports, operator's U~lVications records. etc.; conducting qulpwniý 'mventorios. and
writing/reviewing/rv isIng 6

GENERAYORS. TRAILERS. SNAIL ENGINES. AM) EQUIPMEOT: Tasks i.nvolvi og adjusting, replacing,
Inspecting, testing, and troubleshooting Oenrlirtors. trailerit, suali engines, and other
equipment.

PXEVENhIVL/6LNLRAL PIAImItuaCE: jnviuti& i.,ua 4vlii B14. =-4 r--nl!
muintenance on vehicles.

BAKES. STEERING. SUSPEISIOm SYSTEMS: Tasks related to adjusting, itnspcting, replacing.
repairing, and troubieshooting brakes, steering, anud suspension systemn.

ELECTRICAL. SYSTEMS. TEST SYSTEMS: Contains tasks that Involva adjusting, litupecting.
replacing, re" iring, and troubleshooting electrical and test system.

VEHICLE RECOVERY SYSTEMS: Includes task% related to recovering vehicles as well as
iftspecting, %&r-vicing. and adjusting viticla recovery equipment.

POWER tPA;N. CLUTCH, ENGINE SYSTEMS: Tasks related to adjusting. Inspecting. replacing,
repairing, and trouablesh~ooting power train. clutch, and engine systems.

FULL, LAA~iiaH. LihiA~RICAuR. [InAPJJTI Czvr t.---. !-.. .I..
replacing, repairing, and troubleshooting fuel, cool~ng. lubrication, and exhatist systems.

PLAN, ORGAMIZE, NONJIMO: Tasks related to astignij work tasks, Supervising perforsa~nco of
Usks, conducting Inspectiorm, end monitoring equipeant condlitict.) and supplies.

CLARIFY RO~LES. FtOVIDE FEEI)BACIK: Cov'ers performance monitoring and counseling o'
subordinates.

PROVIDE IUFORRATIGN: Ic4 tasks related to passing on Information concernilrg the mission
sad reqiaroemefts.

RECOGNIZE. REVARD: Providinig formal and informal rewards and recognition for VOoW
performance. recomimbring soldiers for promotion or awards.

TIkAIN/DEVELOP: Ptenning and conducting Irdividual and team tr~ining. providingI career
counseling, and prvvidlng opportvnities for le.4&rship.

SUPPORT: Liataning to subordinates, personal problems, and counseling, assisting, or
arraniging assistance, as appropriate.

DISCIPLINE. PU3ISH: Providing formal or informal disciplinary inasures to subordinates.

AVT AS MODEL; Setting the example for subordinate%.
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71L Adminilstrative Speclalist Task omin

Of the nine first tour 71L clusters, eight were retaired for second
tour. Although these clusters charnged s; at in size and specific tasks
included, the general content was consistent between first and second tour.

One first tour cluster, "Field Techniques* was subdivided Into three
comion skills clusters as follows: "Comnunication," "Movement/Survival in
the Field,' and 'Detect and Identify Threats.' This subdivision was deemed
necessary because there were several new task statements added for second
tour that could not be adequately absorbed by the single first tour cluster.
In addition, these particular clusters were used so that similar common task
clusters would appear across all nine MOS. In all, a total of 11
nonsupervisory clusters, seven of which were comon skills clusters and four
of which were MOS-specific clusters, were used to describe the second tour
71L job.

The 46 Supervisory Responsibility Questionnaire (SRQ) item were
categorized into eight supervision clusters proposed by Yukl. The domain
contained 15 additional supervision tasks that were also categorized into
these eight clusters. The majority of these 15 tasks reflected 'Plan,
Organize, Monitor* and "Train/Develop" activities. It should be noted,
however, that the 15 additional tasks generally reflected common Army-wide
supervisory responsibilities rather- than MOS-specific components of
supervision. Also, the content of most of these tasks was highly
overlapping with SRQ items.
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TASLE Task Clusters: 71L Administrative Specialist

FIRST AiD: Tasks tUat relate to Elagn*4slag 1ljries. administering first aid. and
transporting casualties.

LAW RAVIGATION AAO AP WREADING: Tasks related to soivng over sakrown torrain, reading &apt.
reading a compas&. determining locatin. directio. and distance.

NUCLEAR, BIOLOGICAL, CNFNICAM (USC): Tasks performd under NBC conditions. Ilcludi 4 putting
on protective rak and clothing. operating and meintaining NBC equipment, and reportlap 99C
conditioss.

WEAPONS: Includes tasks or, ooreati"o. mintanance. and positloeimg of I16 rifle. OW
mchinegun, LA. mines and booby traps. and grenades.

IMOVEMEIT AND SURVIVAL IN FIELD: TaskL relaftd to battlefield survival Is defensive and
offensive positions.

COMUNICATIONS: Tasks related to proparing and sending radio messages, operating radio sets.
and installing antennas and other communicrtions related equipment.

DETECT AND IDENTIFY 11IEATS: Covars surveillance tasks, ucla•ing searcA and scan pocedures,
and Identifying threat vehicles and aircraft.

PREPARE AND NAINTAII FILES/FORMS: Involves tasks such as !dentifying publications requiring
changes and updating them. estabishing and revieaing files, and preparing and reviewing
form%/records.

CORtRESPONDENCE: Involves typing, proofreading, and editing documents, assembling
correspondence, dispatching documents. and routing Incoming distribution.

CLASSIFIED RATERIAL: Tasks dealing with securing and maintaining clastified materibls as well
as ideni ylify a .=,......t'!. Lecu'!ty' 0ioltions.

OFFICE ADNINISTRAT)VE FUNCTIONS: Includes planning office laycut. maintaining office
resourcet. selecting deta.Is, and v'iting/rwviewing/revising unit SOP.

PL"N. ORGAIIIZE. MONITOR- Tasks related to assigning work tasks, supervising perfomrice of
tasks, conducting inspections. and monitoring equipment condition and supplies.

CLARIFY ROLE$, PROVIDE FEEDBACK: Covers performance monitoring and counseling of
subordinates.

FROVIDE INFORKATION: Includes tasks related to passing on tnformation concerning the mission
and requirements.

RECOGNIZE. REWARD: Providing formal and informal rewards and recognitito: for good., tslddiers for oromutioug or awards.

TRAIN/D[VELOP: Planning and conducting Individual and tea" training, providing career
counseilreg. and providing opportunities for leadership.

SUPPORT: Listening to subordinates' personal prblems, and counseling, assisting. or

arranging assistance, as appropriate.

DISCIPLIRE. PUNISH: Providing forma, or Informal disciplinary esasuras to subordinates.

ACT AS WOOLL: Setting the exeaple for subordinates.
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0 Notor Transport Oetrator Task Domain

Although the 12 first tour task clusters represented most of the new
second tour tasks, the clvster structures were realigned in some cases to
form more homogeneous cluster;. The general content of nine of the clusters
was unchanged. Three first tour clusters, each of which included tasks on
movement and survival in the field as well as tasks on comuniications and
detecting threats, were refoiled as Movement/Survival in the Field,
Coominications, and Detect and Identify Threats. Two clusters of NBC
related tasks were comined.

One new cluster, Conduct Tactical Operations, was formed to represent
tactical supervisory responsibilities. It consists of only three tasks, on
the designatinn and construction of positions. None of the tasks was
included in the first tour domain.

The 88M4 sco-1 tour task domain ha• only 22 tasks from the NOS
Soldier's Manual, and 2! from the MOS-specific AOSP, compared with 103
Common Tasks. Additionally, the 8M Soldier's Manual does not distinguish
between skill levels 1 and 2; a combined task list is presented.

The 46 Supervisory Responsibilitite Questionnaire activities were
categorized into eight supervision clurters. In addition, the domain
included five NOS-specific supervision tasks that were also categorized into
those eight clusters. One of these NOS-specific tasks was categorized in
the cluster "Train and Develop" to cover training in loading/unloading
procedures, and four tasks on vehicle inspections, motor pool operations.
ai-d '--,-"-"- =-.. "'aA tha r1* c-str "PlAn fltnainiZe. and
Honitor.'

The task clusters for the 88M second tour domain are listed in Table 2,
along with brief descriptions of the cluster content.
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TASLL • Task Clusters: SON Rotor Transport Operator

FIRST AID: Diagnosing injuries. dmiiolstering first aid, end triasporting casualties.

LAD RAVIGATIO A3D WAP READING: Noveig ovnr uukown torrals, rieading maps. reading Compass,
determining location. direction. &nd distance.

*CLEAR. BIOLOGICAL. CclinCAL (W): Tasks performed under NBC Conditios. lcludint petting
*a protective ask and clothlig, operating and maintainng 18C eqvipsant. a reporting NC
¢oditions; also Iscludes operating trocks under I&C coed tioms.

ViAPOVS: Operation. maintenance, and positionig of eapons (R16 rifle, N60 machibgsa. LAN.
grar~des. grenade launcher. sn'es, booby tiai).

MOVEMENT AND SURVIVAL it fIELD: Tasks related to battlefield survival Is defensive asd
offensive situations. Including defensive driving protedures under ambush or attack.

COIMUIICATIONS: Installation and operation of radio and com€ nications secvrlty procedres.

DETECT AND IDEOTIFY ThREATS: Surve.llance tasks. inclding search and %cac procedure. sad
Identifying threat vehicles and aircraft.

OPERATE VEHICLES: Driving under various conditions, coupling/uncoupling. loading and
transporting cargo and personnel,. and parking.

FILL OUT FORMS: Completion of operator, accident. and dispatch forms.

PHCS/PREPARE FOR MOVE19ENT: Tasks related to vehicle maintenance and wvm nt.

RECOVERY: Self-recovery of vehicles and recovery by other veicles.

CONDUCT TACTICAL OPERATIONS: Supervising and dirocting activities In preparlng positions.

- P;LA,:, ;= =-:1MT : A; =.r; us--------,,!afa.e of tasks,
conducting Inspections. and manitoring equipment condition atd supi#Ilit.

CLARIFY ROLE$, PROVIDE FEEDSACV: Performance monitoring and counseling of subordinates.

PROVIDE INFORMATION: Pass•ig on information concerning mistsin and requiremmnts.

RECOGNIZE. REWARD: Providing formal aNd Informl rewards and r*cognitio. for god
performance. recommanding soldiers for promaotion or awards.

TRAIN. DEVELOP: PlAnning and conducting Individuat and team training, providing career
counseling, and providing opportunities for leadership.

SUPPORT: Listening to subordinates' ersonal problemss. and counseling. assisting. or

arranging astistance, as appropriate.

DISCIPLIRE, PUNISH: Providing formal or Informal disciplinary matsures to subordinates.

ACT. AS MODEL: Setting the exaple for subordiates.
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II
91A Medtcal Soecialist Task Dominaj_

Of the 10 first tour 91A clusters, seven remained virtually identical
in content for second tour, although there were some changes in cluster size
and specific tasks included. The 'Vehicles' cluster from first tour was
dropped because only three of the tasks from this cluster appeared in the
second tour domain. These three tasks were recatenorized into the
"Prepare/Maintain Medical Facilities and Equipment cluster.

Because the first tour clusters could not adequately absorb all of the
new tasks in the second tour domain, three additional clusters were formed.
The first tour cluster "Movement/Survival in the Field" contained two
communications tasks. In the second tour domain, however, there were
severAl additional comunications tasks. Hence, a new cluster.
-Ccamunications" was formed. Beyond accomodating the additional
comunications tasks, another reason for breaking these items out and
forming a new cluster was so that the same comon task clusters would appear
across all nine MOS. The first tour cluste- 'Patient Care and Treatment'
was subdivided iUto two task cluster titled *Perform Medical Tests and
Procedures" and 'Pat.ient/Casualty Care.' This was done in order to absorb
17 new tasks that appeared in the second tour domin. Similarly, the first
tour cluster *First Aid" wAs subdivided into "First Aid' and *Bandages,
Splints, and Dressings* agaio to accomodate several new tasks relevant to
these performance areas.

In all, 12 nonsupervisory clusters were used to describe the second
tour 91A/B job. Seven of these are coo n skills task clusters and five are
WOS-specific technicai task clusters.

The 46 Supervisory Responsibilities Questionnaire items were
categorized into eight supervision clusters proposed by Yukl. The domain
contained 21 additional supervision tasks that were also categorized into
these eight clusters. All but one of these 19 tasks reflected more general
Army-wide supervisory responsibilities and were overlapping similar in
content with SRQ items. The one supervisory task that was specific to the
91A/B job was supervise medical operations.
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TABLE . Task Clusters: OlAIll Ned'cal Specali1st

FIRST AID: Tasks that relate to diagnosing Injuries. administering first aid. and
transporting casualties.

LAND NAVIGATION AM) NAP READING: Tasks related to movin ovor amnkowm terrain, reading aps.
reading a couass, determining location. directioa. and dist•oce.

SUCLEAR. BIOLOGICAL. CliNICAL (1ieC)i Tasks performnd under UIC conditioes, Incledi u putting
em protective mik and clothing. operating and maintaining NIC equipmnt. ad -rporting WC
con dit ions.

VEAPOIS: Itcilues tasks es *peratioa. mintemnance. ani pasitiomiag of RIG rifle. NO
machiwgun, LAW, mines and booby traps, &ad grenadus.

MlOVEENT AID SURVIVAL IN FIELD: Tasks related to battlefield servival 1n defensmive ad
offensive positioms.

CONUuNIUCATIO5S: Tasks related to preparing and sending radio messages, operating radio sets.
and installing antea•ts and other comunications related qupipment.

DETECT AND IDENTIFY THREATS: Covers surveillance task&, Including se3rch and scan procedures.
and identifying threat vehicles am6 aircraft.

SAIDAGES, SPLINTS. Al DRESSINGS: Tasks Involving dressing woundt. applying bandages. and
immobilizing broken bones.

PERFORM MEDICAL TESTS AND PROCEDURES: Includes tasks dealing with administering I ¢jections.
m=suring/recording patients' vital signs, and performing various tests and m!edcal
procedures.

PREPARE/KAI NTAIN I MDICAL FACILITIES AND EQUIPMENIT: Tasks related to sterilizing equipment,
inspecting and maintaining medical facilities, and preparing for patients to receive
%(r'eaon t.

ADNIIISTRATION: Covers drafting, receiving, for filing medical charts, lob reports, and

records as well as requesting, receiving and controlling medical supplies and equipint.

PATIENT/CASUALTY CARE: Assisting patients with personal hygiene, attending to casualties, and
briefing, receiving, and escorting patents.

PLAN, ORGANIZE. MONITOR: Tasks related to assigning work tasks, supervising performnce of
tasks. conducting Inspections. and monitoring equipment condition and supplies.

CLAR•IFY ROLES. PROVIDE FEED9ACr: Covers perforunce monitoring and counseling of
subordinates.

PROVIDE INFORMATION: Includes tasks related to passing on Information concerning the mission

RECOGAIZE. REWARD: Providig fterms! and informal rewards and recognition for good
parformance, recommending soldiers for pro.otion or owards.

TiAII/DEVELOP- Planning and conducting Individual and team training, providing career
counseling. and providing opportunities for leadership.

SUPPORT: Listening to rabordibates' personal probles. and counseling. assisting, or
arranging assistance, as appropriate.

DISCIPIINE, PUNISH: ProvidIng formal or Informal disciplinary measures to subordinateb.

ACY AS MODEL: Setting the example for subordinates.
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Ii

958 Military Eolice Task D main

The 95B domain changed drmatically since the first tour job analyses
and criterion development effort. The second tour domain contained over
twice as many tasks as the first tour domain, and many of thtse represented
new activities/job requirements. The primary orientation of the 958 job is
changing from garrison police activities to a more strictly infantry
orientation. Because this change is not yet complete, first aid second tour
958s are responsible for both major types of job tasks. In fact, 958s
currently have four "missions' as follows: the two described above,
battlefield circulation control, and processing enemy prisoners of war.

Of the 12 first tour 95B clusters, the content of seven was virtually
identical for second tour. However, several new tasks were added to all of
these clusters. Items from the first tour cluster "Movemcnt/Survival in the
fieldO were recategorized into two clusters, one of which (*Movement/Control
of Personnel*) was first tour cluster and the other of which ('Contact with
Hostile Personnel') was a new second tour cluster. This was done to
accoiodat. 36 new tasks that-oealt with these content areas. The first
tour 'FIeld Techniqueso cluster was subdivided into 'Fighting Positions" and
'Detect and Identify Threats," again to accommdate 33 new tasks that
appeared in the second tour domain.

Because the first tour clusters could not adequately absorb all of the
tasks in the second tour domain, two new clusters were formed ('Security"
and "Administration'). Also, three relatively small first tour clusters
("Resmnd to Crimes.' *Make Apprehensions,' and "Investigate Crimes') were
collapsed into one cluster and then subdivided Into two clusters titled
•Activities Related to Crimeso and 'Traffic Related Tasks.' This was done
to accommodate 19 now traffic tasks and 30 neow crime tasks that appeared in
the second tour domain.

In all, 14 nonsupervisory task clusters were used to describe the
second tour 95B job. Seven of these are coon skills clusters and seven
are MOS-ýpecific technical clusters.

The 46 Supervisory Responsibility Questionnaire items were categorized
into eight supervision clusters proposed by Yukl. The domain contained 34

additional supervision tasks that "crc &130u, C u n^ -,. -. ------------- ht

clusters. Approximately 20 of these 35 tasks reflected sore general Army-
wide supervisory responsibilities and were similar in content to S5tQ items.
The remaining additional sup rvisory tasks were specific to the 958 job and
fe-l into two clusters: 'Plan, Organize, Monitor' and 'Train/Develop.' The
MOS-specific supervision tasks included activities such as
planning/supervising patrols, organizing squads, supervising security force
operations, preparing oral squad operations orders and fragmentary orders,
and establishing/supervising crime prevention progrars. Most of these NOS-
specific aspects of supervision also emerged from the critical incidents
work and are contained in the NOS-specific behavioral dimensions titled
"Leading the Team in a Tactical Environment."
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TABLE .Task Clshter$: 356 ptlittry Police

FIRST AID: Tasks that relate to diagnosing IaJuries. aftiulsterlag first Old. am
transporting casualties.

JANO MAVIGATION ANDO MP READING: Tasks related to movi, over siaksomn terrain. reading maps,
readlug a compass. determining location. direction. Goaistasce.

MCLEAN. BIOLOGICAL. CR[NICAA. (0SC)i Tasks pvformed onder IMC toaditions. Iftcludift puttieg
me protective mask and clothtng. operating and saistalinig NBC ngutpmmt. arid report ag USC
coedtit oss.

WEAPONS: Includes tasks on operation. masintenance, and positioiage of N16 rifle. WlS
atchiragufl, LAW. mines anod booby traps, sad grencoes.

NOVEMNET AUG SURVIVAL 10 FIELD: Tasks related to battlefielad survival In defensivs awd
offensive positions.

COMMUNIICATIONS: Tasks related to preparting and sending radio messages. operating ruflo sets.
and Installing antennas and other communlictions reictsO equipsmt.

OETECT AND IDENTIFY THREATS: Cevers survelillance tasks, Includiug scorch and scan procedures.
all identifying threat vehicles and aircraft.

HOVEMNETICONTROI OF PERSONNEL: Involves movesmet of personnel under camat and NOocA~t
conditions to Include processsing and supervising the security of E1W/Cl.

VEHICLE OPERATION AND flAINTERANCE: Tasks related to driving. recovering. and maintaining
military vehicles.

CONTACT WITH HOSTILE PERSONNEL: Includes tasks dealing with Individual and teem battle
techniques as well as civilian control measures.

Arr1Vv,,terC &r. TO CLv.F!Ms Tasks related to interacting with crime suspects. collecting

activities,. selecting details, preparing/muintainin- .ats. and wr Iti nglrev iewi nrev Ising
SOP.
SECUUTY: Tasks Involving maintaining the accourtabilitty/security of classified doctiments and
securing sites containing classified material.

TRAFFIC RELATED TASK~S. Covers tasks relating to covering traffic flow, enforcing traffic
regulations, and investigating traffic accidents.

PLAN. ONGAJIZE. MONITOR: Tasks related to assigning work tasks, supervising performance of
tasks, Conducting inspection&, and monitoring equipment condition ard supplies.

CLARIFY WOES. PROVIDE FEEDBACK: Covers performance monitoring arui cuumfitfii of,
Suabordinates.

PROVIDE INFORMATION: Includes tasks related to passing on Information concerning the mission
and requirements.

I(ECOGUIZE. REWARD: Providin formal &an Inform I rewards &ad recognition for good
performance, recosmanding soldiders for promotion or awards.

TRAIN/DEVELOP: Planning and conducting individual and team training, prvviding career
counsikling, and providing opportiafities for leadership.

SiIPP021: Listening to subordinates' perwsoa problems, and counteling, assisting, or
arranging assistant;*. as appropriate.

DISCIPLINE. PUNiSH: Providing formal or Inform)l disciplinary measures to subordinates.

ACT AS MODEL: S~tting the eamgple for subordinates.
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Appendix I

NOS-SPECIFIC PERFORMANCE DINEISIONS

FOR SECOND TOUR SOLDIEPS

IN NINE NOS

For each of the nine 0OS, a sumary of the major changes to the
NOS-specific performance dimensions is given, followed by a list

of the dimensions and rating scales.
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1IB Infantry%%n Behavioral Performance Cateoories

The contert of six of the 12 first tour performance categories was
unchanged for second tour. Five categories were modified to reflect
additional performance requirements/expectations (such as maintaining
equipment even when not specifically told to do so )eing able to
demonstrate use of weapons in additton to being abie to use the weapons
expertly, and super-.ising subordinates in guard positions).

The greatest difference between first and second tour responsibilities Is
evidenced by the critical incidents pertaining to leadership responsibili-
ties. The first tour category *Assisting and Leading Others' was divided
into two second tour categories: "Leading the Team" and "Supervising
Soldiers in the Field.6 These two categories include responsibilities for
ensuring that troops have the required supplies and equipment, ehsuring the
safety and well-being of soldiers, briefing troops about the mission,
ensuring that work is prop rly completed, using sound judgment to accomlishthe mission, and leading by example.

The first and second tour performance category names are shown below; the
second tour performance category definitions are tisted on the next page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMA1CE CATEGORIES

Maintaining Supplies, Equipent, Maintaining and AcLou,,tti,, ,cQr
and Weapons Weapons and Equipment

Assisting and Leading Others Supervising Soldiers in the Field

Leading the Team

Navigation Navigation

Use of Weapons and Other Use of Organic Weapons and Equipment
Equipment
field Sanitation, PFcisoal F"eld San!tetiqn. Personal Hygiene
Hygiene, and Personal Safety and Personal Safety

Fighting Positions Fighting Positions

Avoiding Enemy Detection Avoiding Enemy Detection

Operating a Field Phone/Radio Operating a Radio Set

Reconnaissance and Patrol Reconnaissance

Guard and Security Duties Guard and Security Duties

Prisoners of War Prisoners of War

Courage and Proficiency in Proficiency in Battle
Battle
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SECOND TOUR NOS PERFORNANCE CATEGORY UANES AND DEFINITIONS FOR NOS:
INFMRYNA (115)

A. Maintainin'and Accoemticg for Equipment amd Weapons

aom effective Is each soldier lb. ensurl that oil equipment and weapons are well
smintaine and available for *to to the field?

I. Supervising Soldiers Is the Field

Now effective Is each soldier in asmurinog the trwa have necessary supplies/
equipment And ensuring the safety avd woll-being of sold ier?

C. Leading the Team

amw effective Is each soldier uen leading a teao In a field envtroavnet?

0. lavigatloe

ltw effective Is each soldier is using PA Iptional equipment and navigating is
the field?

Z. 1 of Organic Weapons and Equipment

Ilow effective is each soldier In using organic weapons and apipmpnt safely and
proficiently?

F. Field Sanitation. Personal Hygiene. and Personal Safety

Now effective Is each soldier In mintaiming sanitary conditions. personal
hygierw. and persoral safety In the field?

6. Fighting Positions

Now effective is each soldier In preparing a fighting position. range cards, and
&ecwor skb..;e7?

N. Avoiding Eneft Detection

Now effective Is each soldier in avoiding enemy detection during movemnt and In
established defensive positions while In the field?

1. Operating a Radio Sot

How effective Is each soldier In putting a radio into operation and using It
properly?

J. Reconnaissance

Now effective Is each soldier in performing reconnaissance activities?

9- CsLi_• and $eeuritv utltis
Now effective is each soldier in performing sergeant of the guard and security

duties and manning observation posts?

L. Prisoners of Mar

Now effective Is each soldier ti guarding and processing prisoners of war during
field exercises or in comat?

N. Proficiency in Sattle

Now effective is each soldier in demonstrating proficiency in engaging the enemw
during field eaercises or In codbat?
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138 Cagnon CreMan Bhavioral Perfornance Cateoories

All ten of the first tour performance categories were retained for
second tour. No explicitly supervisory/leadership performance categories
were added to represent the 138 second tour Job. Although most of the 138
ESs are gunners who rarely load or handle amunition, set up communications,
load or unload the howitzer, receive or relay communications, or keep
records, the categories have been retained for those soldiers who are not
let gunners. The content of five categories was unchanged for second tour.
Five categories were modified to reflect additional performance
requirements/expectations (such as ensuring equipment is loaded and
operational prior to field missions, and knowing the status of repair parts
and following through to get them to the unit).

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Loading Out Equipment Loading Out Equipment

Driving and Maintaining Vehicles, Driving and Maintaining Vehicles,
Howitzers, and Equipsent Howitzers, and Equipment

~~ an, ar~prl;Sctnftr ndTva~p r .; ' '' - e. -,.. . I ... .. -4,.•,<(, l.÷ ,e n -- V ..

Preparing Ammunition for Fire Preparing Ammunition for Fire

Preparing for Occupation/Emplacing Preparing for Occupation/Emplacing
Howitzer Howltzer

Setting Up Coaunications Setting Up Communications

Gunnery Gunnery

Loading/Unloading Howitzer Loading/Unloading Howitzer

Receiving and Relaying Receiving and Relaying
Communications Communications

Recording/Record Keeping Recording/Record Keeping

Position Improvement Position Improvement
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SECOND TOWR NOS PERFORMANCt CATEGORY NMIES ANM DEFINIONS FOR NOS:
CANNO CREWMAN (135)

A. Loading Out Equipment

now effective is each soldier in dawving. inspecting. loading. sad recovering
equipment needed for field missions?

9. Driving and Naintalinig Vehicles. Novitzer. and Equipment
Row effective is each soldier is conducting Inspections and maintenance checks;
"eumrlaq that routine service and repairs ane performed; entering that vehicles

andowitersare operated properly?

C. TreasportinglSortinglStorinig and preparing A -Itlem for fire
oft effective Is each soldier is loeding. storing. and secorins stime

vehiles or tansprt; rg oilim and protecting am Is f Isl a, preparing fumes
ehre.and projectiles for fire?

3. preparing for Occupatiou/Empiacing lowitzer

Nis effective Is each soldier Ir selecting location and approach Ioute for
howitzer-. using Mand and anm signals to guid* howitzer; secur Ing "aelate and

9. Setting Up Communications
Now effective Is each seldier In laying. burying, and staking communications wire:
connecting and checking radio tolophones for operation; troubleshooting
coimnicatioa problem and asking repairs?

F. lwneery

Nov effective Is each soldier In directing the emplacement of the collimator and
aiming U:obtaining sight picture; setting deflection. quadrant. and site to
crest; =Ighting?

C. Load Ingllnloadi ag Nowitzer
Now effective Is each soldier in swabbing and checking bore for obstructions;
leading projectile and charge, handling amimuition an loaderlrammar?

1. Receiving and Relaying Communications
Now effective Is each soldier In monitoring radio telephone for commands;
receiving commnds from RTC or other crew members: eral1ly relaying commands?

1. Recording/Record Keeping
Now effective Is each soldier in keeping gunner reference cards. range cards.and records of fire?

J. position Improvement

Now effective Is each soldier In ensuring that fox holes are dog properly.cam""flage net is erected and positioned effectively. and gun position is
maintained In an orderly neaner?
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1
19E ArMor Crewman Behavioral Performance Catgaories

All eight of the first tour performance categories were retained for
second tour. The content of one catery was unchanged, while the other
seven categories were modified to reflect additional performance
requirements/expectations (such as ensuring that w'ap~ns are loaded quickly
and accurately rather than actually loading. perfouing prepare to fire
checks, anticipating maintenance needs).

One leadership dimension entitled "Assuming Supervisory Responsi-
bilities in Absence of Tank Commander* was added to cover performing
supevisory functions and controlling movement of the tank when the tank
comander is absent.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Maintaining Tank, Tank Systems, Maintaining Tank, Tank Systems,
and Associated Equipment and Associated Equipment

Driving/Recovering Tanks Driving/Recovering Tanks

Sto.winV Amnition Aboard Tanks Stowing Ammunition Aboard Tanks

Loading/Unloading Guns Loading/Unloading Weapons

Maintaining Guns Maintaining Weapons

Engaging Targets with Tank Guns Engaging Targets with Tank Weapon
Systems

Operating Communication Equipment Operating Communncation Equipment

Preparing Tank for Field Problems Preparing Tank for Field Problems

Assuming Supervisory Duties in Absence
of Tank Commander
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SECOND TOUR NOS PERFORIANCE CATEGORY NAMES AND DEFINITIONS FOR NOS:
TANK CREWKAN (19E)

A. Naintatning Tank, Tank Systems and Associated Equipment

Pow effective Is each soldir In Inspecting, cleaning. servicing. and performing
iinor rmpairs on tank hull. suspension system. a&n tank parts (e.g.. batteries.
turret/fire control system, and associated equipment) and In performing prepere-
to-fire checks?

S. Oriving/Recoverlng Tasks

Ilow effective Is each soldier in safely and efficiently operating. maneuvering.
positlobing. and recovering tanks?

C. Stowing Ammunition Aboard Tanks

Wyw effective Is each soldier In sorting, stowing, and securing amunition
aboard tanks; preparing and maintaining ammunition?

V. Loading/Unloading weapons

Now effective Ib each soldier In loading rounds fo., min gun. loading/unloading
machiime guns?

E. Raintaintng VWapnns

How effective is each soldier in cleaning. Inspecting and performing minor
repairs on weapon and weapon components (e.g.. -- in gun breech block assealy)?

F. Engaging Targets with Tank Veapon System

M"w #fective Is each soldier in identifying targets. boresighting and
calibratlrNg waapons; operating min gun and fire controis; aojusting ii" *iUA

firing on targets IAW commands: preparing and using ran * cards?

6. Operating Comunicatiorn Equipment

HNo effective is each soldier In following proper commnications procedures
and acting as a radio monitor?

H. Preparing Tanks for Field Problem

How effective is each .soldier in uploading tanks with equipment: preparing
tanks for special operations or conditions (e.g.. rkil loading. nuclear
attack. etc.)?

I. Assuming Supervisory Duties in Absence of Tank Ccemi•der

Now effective is each soldier In performing supervisory functions and
controlling movement of vehicle wren TC is absent?
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31C Sinale Channel Radio Ooerator Behavioral Performance Cateaories

All six first tour performance categories were retained for second
tour. However, it was necessary to modify five of these to reflect
additanal second tour performance requirenents/expectations (e.g., ensuring
that equipment is serviced and parts replenished, enforcing safety rules,
ensuring that messages are sent and riceived, inspecting logs). The sixth
category, 'Providing Safe Transportation,* contains half of its original
content covering reading maps and driving safely. The content relatilng to
packing and preparing for movement was extracted and used in a new scale.
"Preparing for Movement."

Ore NOS-specific supervisory category, "Managing the RATT Rig, 0 was
added for second tour. This dimension contains supervisory behaviors that
are required of second tour soldiers in the position of term chief.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Inspect/Service Equipment Inspect/Service Equipment

Installing Equipment Installing Equipment

Operate Coamunication Devices Operation Coumunications Devices

Preparing Reports Preparing R"'ports

Maintaining Security Maintaining Security

Providing Safe Transportation Providing Safe Transportation

Preparing for Movement

Ms" ninn the RATT Rim
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SECOND TOUR NOS PERFORNANCE CATEGORY WANES AND DEFINITIONS FOR NOS:
SINGLE CHANNEL LADIO OPERATOR (31C)

A. lspecting end Servicing Equipment

Now effective Is each soldier to Inspecting equlpýnt. troublesbooting roblems.
palling preventive weisternsce. and ensuring that equipment Is serviced

3. Installing Equipment

Now effective is each soldier is Istallisg equipment and making it rvdy for
operatioa?

C. operating Commnicatioms Devices

oW effective it each soldier Is operating comunicctioe devices aid providinG
for an accurate and timely flow of Informstloe?

I. Preparing Reports

We effective Is each soldier IR preparl riparts, filime form. Ilspectieg
logs. and recording incidents occurring 4le et shift?

E. flaintaling Security

M1w effectivo is each soldier In maintaining security of equipient and
information?

F. Preparing for Ncevement

Now Offective Is each soldier In preparing for the transport of equipment to

G. Providing Safe Transportation

How effective is each zoldier In locating sites and providing safe transport
of equipment?

U. Nanaging RAT7 Rig

Now effective is each soldier In monitoring and maintaining the overall
effectiveness of the RATT rig equipment and team?
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638 Light Wheel VehicleMechanic Behavioral .erfo_,:ance Cateuories

For four of the 11 first tour performance categor1e~s there were no
changes for second tour. Six categories were modified to reflect Additional
stcond tour performance requirements/expectations (e.g., conducting
inventories, accounting for tools/test equipment, ensuring that soldiers
follow unit SOP. 6lways followig appropriate troubleshooting procedures,
proficiently diagnosing malfunctions, suggesting more efficient way sto
accomplish work). One category, OVehicle Operation,6 was renamed Equipment
Operation" since mechanics operate equipment other than vehicles (e.g..
generators).

The W1S-specific supervisory responsibilities requir.d for second tour
638 soldiers were captured by adding the dimension *Checking Repairs Made by
Other Hechanics, which includes checking repairs to ensure that they were
made correctly.

The first and second tour performance category names are shown below;
the second tour performnce category definitions are listed on the next
page.

FIRSi TOUR PERFORMOCE CATEGORIES SECONCD TOUR PERFORMANICE CATEGORIES

Inspect/Test Equipment P.roblems Inspect/Test Eqjipment Problems
m~m

Troubleshooting Troubleshooting

Performing Routine Maintenance Performing Preventive Maintenance

Repair Repair

Use Toois/Test Equipment Use/Account for Tools/Test Equipment

Using Technical References Using Technical References

Vehicle Optration Equipment Operation

Safety Mindedness Safety Mindedness

Administrative Duties Administrative Duties

Recovery Recovery

Determine Task Requirements Determine Task Requirements

Check Repairs Made by Others
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SECOND TOM NOS PERFORMANCE CATEGORY XAMS AMD DEFINIOKS FOR NOS:
LIGHT WHEEL VEHICLE NMECAI (US)

A. Inspecting aed 'resting Cquipmast probems

low effective is each soldier is Inspecting an tettleg equigmft
melfuactie I

S. Checkin lapairs "ado by other Mechanics

Son effective Is each soldier Is checking repairs afe IV ether
mechanics end essurfing that repairs, are made coree III

C. Troubleshoeting

Ne effective is each soldier to determining am e ment of e"pment
mafuectiems?

8. =efoMIng P eV@atie 16NaMIntmac 00ec2 an Muvlm

Now effective is each soldier is carrying out schubied maintenance tasks
to keap vehicles eperational?

1. oAwl?
INw effective Is each soldier to cowrecting milfsmctlems to moks, Vebios
operatiomna1?

F. UsinglAccountlog far Teals and Test Equipment

low effective is each soldier Is selectin., using seiatelsing and
acceenting for teals and equipment?

h.isis Technical References

No effective Is each sodlder Is locating and using teebmical docoumets
(e.g.. Ties. 1.0s. oetc.) when perferming tasks?

I. Equipment Operation

owt affective Is each soldier in opeating am seawing equipmnt?

1. Safety Ifindedness
flow effective Is each sodldir to knowing and folloing safety precautions
amd ensuring that other sodlders follow safety precautfont

J. Administrative Duties
Now effective Is each soldier to completing paperwork ad making disposition
of Paperwork?

9. Detrsmining Task Requiramewts

Now effective Is each soldier In acquiring macessary onto ials before beginning
tasks?

Oft effective It each soldier In determining ZutNtio am~ methods for
recovering disabled vehicles?



71L Adeinistratije Specialist Behavioral PerforManceCateoories

One first tour performance category, "Posting Regulations' was deleted
because SMEs felt that it was not sufficiently Important to warrant its
Inclusion as a separate dimension. Three of the first four categories were
unchan ed for second tour. The rmaining four first tour ca orcs were
revise to reflect increased requirements/performance expectations reoired
of second tour soldiers (e.g., prioritizing ow work, willingness/ability to
use word processing equipment. ensuring that office equipment is properly
maintained). The first tour category, _Keepin Records' was changed to
"Correspondence Managment' because SCHs fe t hat the nw title would be
more appropriate for the content of the dimension. Finally, the filing
system used by the Army wAs changed since development of the first tour
scales. The old filing system (TAFFS) was replaced by MARKS. So HOS-
specific supervisory dimensions were added foi" the 71L job.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page-

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Prepare, Type, Proofread Documents Prepare, Type, Proofread Documents

Distribute/Dispatch Docuivnts Process and Distribute Documents

Maintain Office Resources Paintain Office Resources

Posting Regulations

Establish/Maintain Files IAW Establish/Kaintain Files JAW MARKS
TAFFS

Keeping Records Correspondence Management

Safeguard Classified viateriai safeua,- Claiss., ,e"A VW ,ra,

Provide Customer Service Provide Customer Sek,'vice
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SECOND TOUR MOS PERFORMANCE CATEGORY NAMES AND DEFINITIONS FOR NOS:
ADNINISTRATIVE SPECIALIST (711)

A. Freparing. Typing. and Proofreading Oocinnts

flow effective Is each soldier Is preparing documents to "et Scheduled
deadlines; using the prorr form and form-ts; ensuring that completed
copies contain me errors

3. Processing and Distribeting Documents

low effective Is each soldier In processing and distributing documents is a
timely enner; routing 6ocumntb according to the comand distribution pill;
and sorting IcAminig docuents propely?

C. ailn•inring Pffice Resources

Uiw effective is each soldier is eusuring that office eqipment. supplies. end
Publications .,-e properly mintaimed?

0. Establishing and/or Raintsimig Ffies IAN NWS

Mow effective Is each soldier Is using PARKS to ensure that all office
documents are properly maintained?

E. Ccrresponderce Panagement

Mow effective is each soldier in keeping accurate suspense los and
maintaining correspondence accountability?

F, Pes-.arin and Safeguarding Classified Materials

Kew effective Is each teldter in prepwring, kandlneg, storing. and destr-ying
classified materials In accordance with Army regulations?

G. Providing Customer Service

Now effective is each soldier Ir providing aseful Iassistance to all cust•cers.
both in the office and over the telephone?
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OW H4-tor Transoort Ooerat, orhavioral Perfomance Ca~eaorie

Nine of the ton first tour performance categories were retained for
second tour. The content of foor categories was unchanged, while five
categories wert modified to reflect ad itional performance
requ remnts/expectations (such as higher levels of driving proficiency,
ensuring that maintenance has been performed before allowing vehicles to
leave the motor pool, responsibilities for meeting commitments on tim).

One first tour category, entitled 'Loading Cargo and Transporting
Personnel," was replaced by two categories, covering loading and
transporting cargo separately from loading and transorting personnel. No
OS-specific supervisory category was added, as the behavioral examples

suggested that the Job is more technical than supervisory.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page.

FIRST TOUR PERFORMANCE CA.TEGORIES SECOND TOUR PERFORKANCE CATEGORIES

Driving Vehicles Driving Vehicles

Veh.cle1 Couplng Vehicle Couplina

Checking and Maintaining Vehicles Checking and Maintaining Vehicles

Using 1aps/Follow'ng Proper Routes Using Maps/Following Proper Routes

Loading Cargo and Transporting Loading and Transporting Cargo
Personne,

Loading and Transporting Personnel

Parking end Securing Vehicles Parking and Securing Vehicles

Performing Administrative Duties Performing AdministratLive uutLiUt_

Self-Recovering Vehicles Self-Recovering Vehtkles

Safety-i.ndedness Safety-Mindedness

Performing Dispatcher Duties Performing Dispatcher Duties
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SECOND TOUM NOS PERFORNANCE CATEGORY MNAES AID DEFITONS FR NOS:
NOTOR TRANSPORT OPERATOR (UK)

A. Diving Vehicles

Now effective Is each soldier to eperati mu Arow vehicle (eg. ucs. Joeps,
tractors. and semintrailers) is a sate. effective. and lwIs nw under verious
Couditione?

3. Viehile Ceooling'
Now effective Is each soldier is coplalwcopi uks. Werctus d
trailers according to standard eperating proceduresT

L. **At@@ and biletalming Vehicles

Nsw effective is each soldier to performing PIUCS checking labieles for probems
before. during. and after esmmitmentsi recogaizing vehicle problems an tekiaS
aSwoprilate actien?

9. going PAPSlF6llewing FIPruIeu~tes

Nlew effective Is seck soldier to secprIng Proper me" as nsi.beming
familiar with routes ahead of time when approprilate; usine mee effectivly?
follewing prescribed routes; and arriving at cemitm"ets etaw

1. Lending and Transporting Cargp

now effective Is each soldier in supervising the "ednm fug: hcigtacargo Is properly distributed. secured, and blocked; t~el lw'ing stecia
Instructio weshom heauling dangerous or hazardous cargo?

F. Loading and Transporting Personnel

low of fective Is each soldier In fol lowing appr oprilate p @ode a ohem
transporting personnel?

It. Parking and Securing Vehicles

llow effective Is each soldier in setting the brakes and transmission Properly
when parking vehicles: securing vehicles when they awe set to operatien?

1. Performing Administrative Duties

Now effective Is each soldier in preparing torus completely. motly. and
accurately: obtaining needed term before departing on commitme-t- terming In
forms to proper persons?

1. Selt-4scovering Vehicles
Now effective Is each soldier to taking correct action whem vehicles are
disabled: using winch be ether equipment to perform vehicle self-recovery;
following proer. procedures when recovering or towing vehicles?

J. Safety-P indedness

low effective Is each soldier In knowing and following safety roeus:being
alert to possible dangeros situations and taking steps to avoid tm using
proper safety equipment?

K. Performing Dispatcher Duties

Now effective Is each soldier In dispatching other KTos?
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91A Megical Soectaltst Behavioral Performance Cateaortes

The content of four first tour performance categories was unchanged for
second tour. For the other four categories, modifications were made to
reflect additional second tour performance requirements/expectations (e.g.,
ensuring that routine PMCS is performed, ensuring that &dequate supplie!
were maintained, providing patient care without supervision, taking a
leadership role in emergency situations). No NOS-specific supervision
categories were added for the 91AB NOS.

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next
page-

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Maintain and Operate Army Medical Maintain and Operate Army Medical
Vehicles and Equipe.nt Vehicles and Equipment

Maintain Accountability of Maintain Accountability of

Medical Supply/Equipment Medical Supply/Equipment

Keeping Medical Records Keeping Medical Records

Arranging for Transportatlon/ Arranging for Transportation/
Transport Injured Personnel Transport Injured Personnel

Dispensing Medications Dispensing Medications

Preparing/Maintaining Field Preparing/Maintaining Field
Site/Clinic Facilities Site/ linic Facil ties

Respond Medical Emergencies Respond Medical Emergencies

Provide Routine and Ongoing Provide Routine and Ongoing
Patient Care rat14,nt Car:

Responding to Emergencies Responding to Emergencies

Provide Health Care and Health Provide Health Care and Health
Maintenance Instruction Maintenance Instruction
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SECOND TOUR NOS PERFURUANCE CATEGORY NANES AND DEFINITIONS FOR NOS:
NEOICAL SPCCIXALIST (91A)

A. Naintlainng and Operatiq ArW edical Vebicles and Equipaent

Now effective Is each soldier il lespectt., and mntoaining Ara medical
vehicles and equipment to ensure that they are ii misslio-ready states. and
operating vehicles in a safe and efficient vmmer?

S. Otintaining Accountability of Madical Supplies and Equipment

New effective is each soldier is keeping existing medical supplies/equIpmnt
well-stocked and properly stored and securedi

C. Keeping fedical Records

-ow effective is each soldier Is completing and maistaismtg patients' records
(e.g.. modical histnry. current dication. treatment. etc.) and ensuring that
all forms are accurate and up-to-date?

0. Azrranging for Transportation amdI/or Transporting Injured Persomnel

Now effective Is each soldier in transporting patients safety and properly aad
arranging for transportation of Injured pertonnal?

E. Dispensing Medications

Now effective Is each soldier in detemining or Idefttifying the correct
indication end administering medications as Instructed or " required?

F. Preparing and Maintaining Field Site or Clinic Facilities to the Field

6... .*5 C, ,.. 1 . . *1j. 4 -- ,l*-in-1r *t tie field to &ad

mintaining field facilities. and ensuring sanitary coaditiom?

G. Providing Routine and Ongoing Patient Care

Now effective is each soldier In providitn care for non-emergency Injurias
or Illnesses. monitoring patients. and assisting the physical as required?

M. Responding to Emergency Situation

Now effective is each soldier In responding quickly and iediately to life-
threatening situations at accident sites. in the field, or in emergency rooms?

1. Providing Health Care and Health Maintenance Instruction to Army Personnel

ISow effective Is each soldier In training other medics on proper Injury or Illness
prevention techniques. and training soldiers on health mIntenance procedures?
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958 Hilitary Po2110 Behavioral PerforMance Categories

The content of seven (out of 11) first tour performance categories was
unchanged for second tour. Three of the first tour categories were modified
to ref 1 ct additional second tour performance requirements/expectations
(e~g.. planning the safe passage of equipmnt and personnel, only using the
necessary degree of force, becoming familiar with more of the patrol area).
One first tour performance category, 'Courage and Proficiency in Battlew was
dropped, because the content of this category seemed to be adequately
covered by other second tour 958 dimensions.

four n~ew categories were added to the second tour scales. Three of
these, *Fighting Positions,8 abattlefield Circulation Control,8 and gEnsuy
Prisoners of Wev,O were added to reflect changes in NOS doctrine since the
time the first tour scales were developed. These categories would also be
applicable to first tour performance. The fourth category addition was an
NOS5-specific supervision category, which coatains behaviors such as briefing
soldiers concerning the mission, leading teams in the field, and using
appropriate strategies and tactics.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Traffic Control/Enforcement Traffic Control/Ernforcement

Providing Security FrOV114,H1 S~.I~

Investigate Crimes/Make Arrest Investigate Crimes/Make Arrest

Patrolling Patrolling

Pronoteo Public Image of M'Vs Promote Public Image of W~s

Interpersonal Lommnication Interpersonal Commnication

Respond Medical Emergencies Respond Medical Emergencices

Navigation Navigation

Avoiding Enemy Detection Avoiding Enemy Detection

Use of Weapons/Equipment Use of Weapons/Equipment

Courage/Proil in Battle

Fighting Position

Battlefield Cir Control

Enemy Prisoners of Wair

Lead Team ir Tact Environment
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SLCOND TOUR NOS PERFORKNCIE CATEGORY ANES AND DEFIIITIONS FOR NOS:
UILITAkY POLICE (959)

A. Traf fIc Control aad Enforcement e tt-
1100 off*tIVO IS Ofth Soldier 10 oLecvtIMP traffic c•trvl sad onforcia g

traffic el anld parking re1es?

B. Providing Security

fow effective is each soldier is pleaing for and providing psical ecurity-
ad escort SbWity?

C. Investigating Crimes sad Wlkine rehusim

flow effective is each soldier In gather$ Isformtiom me Criminal actIvity.
imking apprehensions. and reporting on c•imes?

0. Patrolling

amw effective iI each soldier in detecting. responding to. aid lem oatisg
Suspected criminal activities hille oe patrol?

E. Leadig the Toami Ina Tactical Environmnt

Now effective Is sach soldier In leoadig the team and briefilng sobordlateos
an the missloat

F. Pooting the Public ilge of the 1litary Police

Now effective Is each soldier In displaying professionalism. providing
assistance, and otherwise promoting the public lmge of the military police
while on-the-job and off-duty?

"6. Interpersonal Commnicatlos Skills

low effective is each soldier in reaining calm and dealing effectively with
disturbances and with individuals who are upset. angry, or potentially violent?

H. Responding to Nedical Emergencies

ftw effective is each soldier In responding to medical emergencies and accidents?

I. Navigation

Now effective It each soldier In using navigational equipeont and navigating
In the field?

J. Avoiding Enmy Detection

ow effective Is each soldier In avoiding eneM detection during movement &Nd In

established defensive positions while Is the field?

K. Use of weapons and Other iLg"imnt

lNo effective Is maclh soldier In using weapons and other equipment safely iod
proficiently?

L. Fighting Positions

Now effective Is each sldier In *-rpsrlng a fighting pcsition, range cards, and
sector sketches?

M. Sattlefleld Circulatioe Control

Nor effective is each soldler in performing battlefield circulation control (I1CC)
In a tactical environmnt?

. E[Mey Prisoners of Mar

How effective Is each soldier In processing enomy prisoners of war during field
exercises or In combat?
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